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THE DISTRIBUTION OF 
VELOCITY WITHIN A NEST 
OF TUBES. 


R. PENDENNIS WaLtis, Ph.D., M.Inst.C.E., 
M.1.Mech.E. 


Summary.—The pressure distributions in a rect- 
angularly spaced nest of tubes are given and from 
these the motions in the various parts of the nest 
are quantitatively determined. The results are 
compared with photographs of fluid motions under 
similar boundary conditions. The mechanisms are 
analysed and in particular the spreading of the jet 
after it has passed through the first row of tubes 
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outlined. The draught loss was shown to be due | flow lanes that the chief motion occurs and this is 
|mainly to integrated normal pressures, i.e., to | described first. ; 
“form drag.” In a later publication* the motion,| Longitudinal Velocity Distribution.—Fig. 4, page 
as disclosed by photographs, was described in | 362, gives the total pressure and static pressure dis- 
greater detail and the effect of variation of longi-| tribution shown in Fig. 12 of the “ Resistance to 
tudinal and transverse pitching of the tubes dis- | Flow through Nests of Tubes”’.* Figs. 5and 6 show 
cussed. The purpose of the present account is to | the elevation and plan of the specially guided sledge 
describe measurements with Pitot tubes which | like Pitot-static tube with which these pressure 
provide numerical data to amplify the qualitative | distributions were obtained. When the open end 
matter of these photographic studies. |of the Pitot tube was used to determine the total 

The photographs as illustrated in Figs. 1 and 2,| energy the static hole was covered with a small 
in which the flow is from right to left, reveal that | piece of adhesive tape ; when the hole in the side 
as the fluid approaches the first row of tubes the | of the tube was used to determine the static pressure 
flow pattern is the same for rectangular and stag-|the Pitot tube end was sealed with a small hemi- 
gered arrangements. In both cases the main stream | spherical blob of Plasticine. The difference between 
accelerates as it passes over the fronts of the tubes ' the total pressure and static pressure at any point 





is the pressure corresponding to the kinetic energy 
of the fluid and is plotted in Fig. 7, page 363, while 
Fig. 8 shows the velocity plotted non-dimensionally 
as a proportion of Vy.max., the nominal maximum 
velocity or the average velocity in the gap. The 
value of Vy.max. is the controlling variable in the 
motions, and it can be made any desired value by 
varying the ratio of the transverse pitch to the 
width of the gap. In the nest of tubes investigated 


Tore V «= 2-96V» 


0-648 
where V, is the original velocity of the undisturbed 
stream. 

On tracing the velocity diagram, Fig. 8, from right 
to left, in the direction of the air flow, it will be 
seen that the velocity rises as the air converges 
between the first row of tubes. The maximum is 
not reached until after the maximum constriction 
in the gap is passed; this is due to the rapidly 
increasing thickness of the boundary layers on the 
two tube walls at the point of breakaway as described 
in detail elsewhere.t The value of the velocity at 
the maximum constriction in the gap is of interest 
because it can be compared with the theoretical 
velocity of an inviscid fluid. The observed velocity 
as given in Fig. 8 is 1-02 Vy max.: this velocity is 


VN.Max. 





Fig. 3. 


is linked up with Tollmien’s theory concerning the | of the first row and, as seen in Fig. 3, streams like 
dispersal of air jets issuing into the free atmosphere, 
although naturally the numerical coefficients differ | quiescent fluid. The motions here, although con- 
in the two cases, the “ mixing length” being four | siderably less than that of the main stream, are of 
In the course of the work | great importance in controlling the general pattern 
special Pitot tubes for use in confined spaces had | and they were explored as closely as possible with 
to be devised and their construction and behaviour 


times greater in the nest. 


is described in detail. 


In a previous publication* the distribution of | 
pressure within a reactangularly spaced nest of | although the deductions are, in the main, applicable 
tubes was described and the nature of the motion| to both arrangements. However, it is in the main 





* Pendennis Wallis and Masey White, 
to Flow through Nests of Tubes.”” ENGINEERING, vol. 146, 
page 605, ef seg (1938). 


“ Resistance | 


derived on the assumption that pressures indicated 
by the manometer tube were those at the geometrical 
centre of the Pitot and static tube holes, whereas it 
is known that in steep velocity gradients the pressure 
indicated is that at a small distance away from the 
geometrical centre towards the region of higher 
pressure. With certain arrangements of Pitot and 
static tubes this correction is known, or can be 
determined easily by experiment. The correction, 
however, is a minor one and since the actual values 
of the longitudinal velocities will vary with the 
pitching of each nest of tubes it was considered 
that the main variations of the velocity down the 
nest had been disclosed and that these would not 
be altered appreciably by minor corrections of the 


|a jet through the gap into an area of more or less 


| specially constructed Pitot tubes. Unfortunately 
these quiescent areas are inaccessible in closely 
pitched staggered nests and most of the work had 
to be restricted to rectangular arrangements, 





* Pendennis Wallis and Masey White. Loc. cit. 

* Pendennis Wallis, “‘ A Photographic Study of Fluid + Pendennis Wallis, “ The Optimum Size of Models 
Flow between Banks of Tubes.” Proc.I.Mech.E., vol.| for Studying Flow through Nests of Tubes.” ENGIN- 
142, page 379 (1939). EERING, vol. 147, page 487 (1939). 
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Pitot and static tube readings. In calculating the 
theoretical velocity at the maximum constriction, the 
motion may be represented by two point vortices of 
equal strength having opposite directions of rotation, | 


as K, and K,, in Fig. 9, opposite. These give | 


rise to coaxial circular streamlines with centres 
lying on the line joining the vortex centres, and by | 
choosing the two vortices the correct distance apart, | 
the two circular streamlines in Fig. 9 can be replaced 
by the surfaces of two adjacent tubes in the nest. | 
The centres of the two vortices were found to be | 
0-618 tube diameter apart and the theoretical 
distribution of velocity across the gap was calcu- 
lated. Due to the curvature of the streamlines, 
there is a centrifugal force on the fluid ; this results 
in higher pressure in the centre of the gap and 
lower pressure near the tube walls. According to 
Bernoulli's theorem, the total energy of any portion 
of the fluid remains constant. Therefore, as the 
pressure rises, the velocity decreases, and, for the 
particular transverse pitch to gap ratio used, the 
velocity in the centre of the gap is 0-93 Vy max 
i.e., the theory predicts a velocity some 9 per cent. | 
less than that actually observed. In explaining 
this discrepancy, there are two essential differences 
between the theoretical flow of the inviscid fiuid | 
and that of the real fluid. Firstly, with the real | 
fluid there are two thin boundary layers of slow- 
moving fluid, which have developed as the fluid 
passes over the front of the tubes ; at 90 deg., i.e., 
the maximum constriction, the equivalent thickness 
of these two boundary layers is 1-5 per cent. of | 
the gap width. Assuming that the shape of the | 
velocity distribution curve is not materially affected | 
by the presence of the boundary layers, then all | 
the velocities across the gap will be increased by | 
1-5 per cent., and the velocity at the centre would 
be 0-944 Vy.wax. Secondly, as soon as the inviscid | 
fluid has passed the maximum constriction, it | 
immediately diverges to fill the whole area at the | 
back of the tubes ; on the other hand, with a real | 
fluid, except at very low Reynolds numbers, no| 
such uniform divergence takes place, but the main | 
body of the stream shoots forward apparently as | 
an almost parallel jet. This reduces the curvature | 
and the centrifugal force in the gap and results in | 
a more even distribution of velocity across the gap ; | 
the modification of the theoretical value of the | 
velocity at the centre of the gap due to this reduction 
in curvature of the streamlines cannot be calculated | 
mathematically, but is probably sufficient to account | 
for at least half of the apparent discrepancy. | 
Although the outside diameter of the Pitot tube 
was only 0-127 cm., it is not improbable that in a 
gap of 0-648 cm. its presence caused a slight local | 
increase in velocity. Fig. 8 indicates that after | 
passing the maximum constriction the velocity rises | 
to as much as 1-08 Vy Max 

As the jet shoots through the gap into the dead- | 
water region at the back of the tubes fluid is drawn | 
in laterally ; the moving mass in the jet is thus | 
increased and the velocity falls to 0-85 Vy. wax. It | 
is worthy of note that, while the cross-sectional | 
area of the nest at this position is that of the undis- | 
turbed stream, the velocity is two and a half times | 
V,. As the next constriction is approached the | 
fluid begins to converge and the velocity rises | 
rapidly. Some of the eddies created in the dead- 
water regions are dissipated within these regions, 
but others are forced into the main stream and 
pass down through the gaps. The eddies as well 
as the boundary layers on the second row of tubes 
occupy @ proportion of the width of the gap and 
this accounts for the maximum velocity in the 
flow lane through the second gap rising to 12 per 
cent. above Vy max. Since all the fluid which 
enters the nest must pass through each cross 
section, the average velocity across the gaps of any 
one row must equal Vy mMax.; however, at the third 
and fourth gaps turbulence has created a somewhat 
more uniform distribution of velocity across the 
gap although the velocity in the centre of the lane 
remains as high as 1-06 Vy.max. In every con- 
striction the maximum velocity occurs downstream 
of the maximum constriction and is, on the average, 
nearly 10 per cent. above Vy Max. and in this | 
respect the various rows are much alike. However, | 
in the subsequent behaviour of the jets as they | 
diverge into the relatively open spaces between the 
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rows, there is very marked difference between the | result in a general turbulence pervading the whole 
first and all other rows. With regard to the first | stream. When this “fully developed” turbulence 
row, as described in the previous papers, reverse | is established, an observer moving with the main 
flow in the boundary layer on these tubes begins | stream would see particles of fluid moving in every 
and causes breakaway at about 95 deg. and, as/| direction with the same average speed. The stream 
seen from Fig. 8, the jet thereafter proceeds un-|is now materially different from the undisturbed 
changed in velocity for some distance ; the velocity | original stream ; if it were to pass over a second 
subsequently falls to 0-85 Vx.max., but this is due| similar nest of tubes the frictional resistance of 
to turbulent mixing discussed later. In the second | this.would be less than the first and the rate of heat 
and subsequent rows breakaway is deferred until| transfer and coefficient of diffusion would be 
approximately 117 deg., and so for some distance | greater. 

the fluid follows the walls of the tubes as in a diverg- (To be continued.) 

ing nozzle ; this results in an appreciable reduction 

of velocity before the main dissipation due to mixing 

begins. This can be seen clearly from the rapid | 


recovery of static pressure in the lower curve of FOREMANSHIP TRAINING IN 
Fig. 4. The subsequent mixing appears to be more THE UNITED STATES. 


intense and the combination of these two factors 
accounts for both the curious contraflecture notice- By F. J. Burns Morton. 
able in the later curves of Fig. 8 and for the fact 
: ~ Concluded from page 344. 
that the velocity here falls to as low as 0-65 Vy Max., ( fi ) 
a drop nearly twice as much as that behind the Tue aspect of providing trained executive staff 


| first row. for future expansion is stressed in many American 


Behind each tube of the last row, as Fig. 10| companies. The American Cyanamid Company, 
shows, large eddies are formed ; these increase in | New Jersey, was faced with continuous develop- 
size until they can no longer be protected by the | ment, their staff rising from 1,100 in 1925 to 3,800 
“shadow ” of the tube and are then swept down-|in 1941. It was realised from bitter experience 
stream. The setting in motion of this large body | that the casual selection of foremen from outstanding 
of fluid reduces quickly the speed of the jet; at| operatives often meant the loss of a first-class 
three tube diameters downstream the velocity is | mechanic and the gain of an indifferent supervisor. 
reduced nearly to 0-5 Vy.mMax. and then falls | The full effect of trial and error methods of selection 
steadily but at a much slower rate. The reason | was emphasised when it was found that, while promo- 
whty the velocity does not return immediately to | tion was one thing,“ demotion ” was something quite 
that of the undisturbed stream, V,, is due to the| different. It was decided that therermust first be 
space occupied by the eddies at the back of the | sound and settled selection, followed by intensive 
tubes. These eddies are shed from the rear of the | instruction. The company instituted evening 
tubes and are carried downstream. At first they | classes of 25 meetings of an hour and a half each, 
can be seen as discrete vortices floating in the | held weekly directly after working hours, for the 
stream, but one after another they are dissipated and ' purpose of training new staff. Minimum require- 
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ments regarding education, experience and_pro- 
motional possibilities were insisted upon, and no 
guarantee was given as to future appointments. 
In these devoted to 
industrial relations, five to teaching technique, and 
five to social legislation, its interpretation and 
application. After the course, examinations were 
held to help in assessing relative merits for promo- 
tion The already established foremen 
were trained by means of the conference method, 
the leader being supplied by the New Jersey State 
Department of Public Instruction, and this leader 
was given all essential material by the officials of 
the company. At the meetings, held fortnightly, 
trade-union matters, job rating, and company 
policies, practices and procedures were discussed. 
Notes were taken of the discussion, omitting the 
names of the contributors. The attendance of the 
directors or works manager was discouraged, as this 
deterred discussion. Interdepartmental visits were 
a feature of the programme, and the department 
foreman concerned explained the working arrange- 
ments, the plans, policies, practices, procedures, and 
problems with which he was chiefly concerned. A 


classes, 15 sessions were 


purposes. 
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good deal was claimed for interdepartmental visits, 
because they showed what the foreman did and how 
he did it in terms easily understandable. In 
addition, the heads of such departments as purchas- 
ing, planning, production, progress, personnel, 
costing, wages, transport, and sales described the 
purpose and working of their sections, showing 
how they fitted into the organisation as a whole, 
and how they affected the foreman in particular. 
The need to avoid permanence in the constitution, 
and monotonous consistency in the content, of 
conferences is emphasised in the majority of train- 
ing programmes. While regularity of meetings 
and settled status are preliminary requirements, 
the chief danger to avoid is complacency of members 
and a routine regard for meetings. The Caterpillar 
Tractor Company, Peoria, Illinois, working on 
three shifts, has 26 conference groups each with 
about 15 members. The meetings, each of 14 hours 
duration, are held fortnightly during the working 
period. 
months and there is a change round of conference 
leaders. It is claimed for this arrangement that 
wider co-operation and understanding are facilitated, 


The groups are reconstituted every six | 
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and that the promotional possibilities of foremen 
can be assessed on a broader basis. 

| The outstanding need to achieve uniformity of 
attitude and of methods of operation is a character- 
istic common in many large companies, especially 
those which have risen rapidly or which have a 
widespread organisation. The experience of the 


Household Finance Corporation has been de- 
scribed already. Similar ideas are to be seen at 
work in the Commonwealth Edison Company, 


Chicago, where 690 persons in supervisory positions 
received specific instruction in the President’s 
Training Course, the purpose of which is to provide 
fundamental information regarding conditions in- 
volved in the operation of an electric utility com- 
pany, the management and methods of the business, 
and the departmental policies and procedures. The 
advantages claimed for this programme are the 
broader outlook of departmental executives, and 
the uniform understanding and application of 
policy throughout the organisation. 

While some of the larger concerns, such as the 
General Motors Corporation and the Westinghouse 
Electric and Manufacturing Company, have em- 
barked on schemes for general education, covering 
| aspects of general economics and general psychology, 
most of the smaller companies leave the broader 
issues to technical institutions and confine them- 
selves entirely to matters concerning their own 
business. The programme at the International 

; Business Machines Corporation, Endicott, New 
| York, for instance, deals comprehensively in three 
| sections with “The Factory and the Field,” “The 
| Duties of a Supervisor,” and “The Prevention of 
Waste.” Many companies, realising the advantages 
|of general education and the value of intensive 
|instruction combined with impartial treatment, 
| tend to regard the training of foremen in the same 
|way. Every encouragement, in the way of paying 
| fees and offering rewards, is made to employees 
| who take courses and qualify at examinations in 
approved subjects at local educational institu- 
tions. 

Methods of organisation or plans of training are 
|not regarded as the copyright of individual firms. 
The attitude is neither one of secrecy nor of con- 
servatism ; on the contrary, there is complete open- 
mindedness and a general willingness to contribute 
to the common good. In this way, firms starting a 
training programme can benefit from the actual 
published experience of others. An instance of 
this is found in Training Solutions of Company 
Problems, published by the National Industrial 
Conference Board, which surveys the supervisory 
programmes of six representative companies, in- 
cluding the McCormick, American Rolling Mills, 
and Eastman-Kodak schemes. A similar publica- 
tion describes training programmes developed as a 
result of the national emergency in 1940, under the 
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title, Selecting, Training, and Upgrading Super- 
visors, Instructors, and Production Workers. 

A review of the numerous training plans certainly 
emphasises that there is no limit to the amount of 
information available, nor to the facilities provided 
for the improvement of foremen. A consensus of 
opinion shows that training should begin with 
matters concerning the every-day operation of the 
foreman’s job, followed by the supply of information 
made available by higher executives, and broadened 
by explanations of company policies, to be still 
further elaborated by general educational con- 
siderations. For older foremen particularly, it is 
advisable to avoid any reference to “ training,” 
“school” or “education.” For this reason the 
foremen’s meeting, although organised, should not 
obviously conform to a connected, planned scheme, 
unless at the same time it is related to immediate 
practical problems. It is especially necessary at 
the present time, with older foremen of long experi- 
ence, to train unobtrusively by suggestion. ‘* Men 
must be taught as though you taught them not, 
and things unknown proposed as things forgot.” 
Also, in similar vein, management is to be regarded 
as the gentle art of letting someone else have your 
own way. 

The foremen’s meeting should be arranged to 
accomplish its business in the company’s time and 
at the company’s expense, and not regarded as a 
demand on the employee's leisure hours. Serious- 
ness and sincerity should prevail. Work must be 
accomplished and continuity assured only by 
improvement achieved. In Great Britain there is 
a natural repugnance to the conference, which is 
usually regarded as an unjustifiable waste of time ; 
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|twenty years in America, where the business man, 
| no less than in this country, does not waste time on 
| things unprofitable. At the same time, it is not 
to be implied that every company in America has 
| adopted foremanship training as a standard practice. 
One acknowledged authority estimates that about 
|50 per cent. of the large corporations employing 
3,000 people or more have established training plans, 
but among the small companies, employing 100 or 
more people, only about 10 per cent. are known to 
have plans in operation. 

The purpose of training is to improve operation 
efficiency and to create better industrial relations. 
These aims are subject to continuous development, 
and the training itself should be organised on this 
basis. Thus, with a view to long-term policy, 
progress should be organised and made the responsi- 

| bility of a higher executive, either a director or the 
production or personnel manager. Perhaps the 
greatest single factor in success is the appointment 
of a suitable conference leader, who need not neces- 
sarily be a high executive officer—in fact, as has 
been mentioned, the presence of a director or similar 
person tends to stifle discussion; yet it is of the 
utmost importance that the upper executives should 
be convinced of the value of training, and determined 

| to obtain the best possible results. 

Larger American companies, especially those with 
a number of factories, frequently engaged a special- 
ist who spends his whole time in securing and 
preparing the necessary material, in conducting 
the conferences, and in following up profitable 
recommendations. Other firms, recognising the 
importance of the right type of conference leader, 
the difficulty of appointing anyone from their 


the committee, whether permanent or temporary, existing staff, and the expense of engaging a full- 


advisory or exeqytive, is viewed with disfavour as 
an instrument invoke action. There is a dis- 
like, too, of anything which savours of education- 
ally qualified executives. Yet foremen must 
assuredly be trained, and quickly. No doubt the 
secret lies in the choice of the right medium and 
the right method, the development of the appro- 
priate conference method, organised to achieve 
results; and this may involve some consideration 
for the more democratic regard for authority which, 
at root, appears to be the stumbling block. 

In view of the recently announced policy of the 
Ministry of Labour and National Service to foster 
the training of foremen by providing courses of 
lectures at the numerous technical institutions 
throughout the country, it is more than ever desir- | 
able to take the fullest advantage of the experience | 
of American industry in the past twenty years. 
Perhaps the most important conclusion is that 
foremanship training has become recognised as 
essential to industry and that, while the Govern- 
ment Department can play a valuable part in 
advising, providing material, and stimulating deve- 
lopment, the fundamental work of training must be 
undertaken by individual firms, as it concerns their 
own foremen. Admittedly, formal training given 
in technical institutions can be of great benefit, 
but its real value lies chiefly in preparing trainees 
and younger men, and in this sense it should be 
regarded as supplementary to the more important 
internal conference. That the foreman is being 
educated by experience in his day-to-day contacts 
is frequently contended and must be admitted. It 
is, therefore, all the more necessary to emphasise | 
the difference between formal training conducted | 
intensively and competently along definite lines, | 
and the casual process of absorption with no better | 
guide than the imitation of a superior; and to| 
contrast the unrecorded costs of supervisory mis- | 
takes with the limited expense of foremanship| 
training. 

Training is not to be looked upon as a panacea | 
for all ills, or a device to be treated casually as a| 
new idea. As explained by the Advisory Com-| 
mission to the Council of National Defence, ‘‘ Where | 
the problem is one of plant, equipment or finance | 
there is little that can be done through improved 
supervision”’; but if better supervision enables 
greater use to be made of existing production 
facilities training is entirely justified. That fore- 
manship training is both essential and inevitable 
cannot be denied in such circumstances, and this is | 
proved by its widespread adoption during the past ' 


time specialist, often resort to the services of a 
consultant, who undertakes the whole training pro- 
gramme in close collaboration with the company 
concerned. This measure has obvious advantages, 
in that the company benefits from the widest 
possible experience of specialists. Such services 
are available at present in this country in small 
measure, but this, no doubt, could easily be rectified. 
On the other hand, a full knowledge and some 
experience of the individual company’s plans, 
policies, procedures and problems, by a full-time 
employee of suitable type and position, is not to 
be undervalued. 

Having established the need for training, and the 
importance of a definite, pre-planned and properly 
organised programme, it is necessary to examine 
the material and methods of conducting conferences 
to secure the greatest success. In the first place, 
the group should be carefully selected so as to 
avoid the conflict of authorities and so that each 


|member considers himself a privileged person. 


Wherever possible, the meetings (limited to 14 hours) 
should be at regular intervals, either weekly, fort- 
nightly, or monthly, and should be held in the 
company’s time and on the company’s premises. 
The subjects for discussion should be properly 
prepared and notes issued beforehand, if possible, 
in sufficient time for the members of the group to 
give the subjects detailed consideration. Discus- 
sions should concern immediate problems rather 
than future possibilities, and they should be practical 
rather than theoretical. Conferences should set 
out to do a certain piece of work, to reach definite 
conclusions, to make sure that each member under- 
stands the value of the decisions and that they are 
put into immediate effect. Above all, it is neces- 
sary that the foreman should consider the meetings 
to be of substantial benefit, and should not regard 
them as a waste of time. If the conferences can 
be acknowledged as advisory committees, where the 
recommendations reached are referred to the 
management for consideration and adoption, so 
much the better. Of course, if the foremen’s 


meetings demonstrate the promotional possibilities ; 


of certain members, and thus lead to better posi- 
tions for them, advantages will acrue all round. 
Training by the conference method should raise 
the standard of foremanship, improve the status of 
the lower executive, and lead to a better under- 
standing of the supervisor, who not infrequently 
works under almost impossible conditions. Even 
with the onrush of greater and greater expansion, 
with widespread adoption of methods of mass 
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production, and the concentration of function) 
control by specialists, the foreman can and dogs 
play an important part in departmental efficiency. 
In spite of the growth of labour legislation, the 
universal acceptance of national agreements, the 
general tendency to higher wages, the drive for 
better working conditions, and the common practice 
of maintaining a centralised labour department with 
a specialist in charge, it cannot be doubted that rea] 
industrial harmony depends greatly on the capa. 
bility of the foreman, and this fact is widely 
recognised in the United States in spite of the great 
volume of legislation now governing the relations 
of employers and employees. The workshop is the 
fundamental factor in productive efficiency, and, 
although machines and materials are vital, their 
full use can only be achieved by men, the successfy] 
organisation of whom must be determined by the 
foreman in his effort to reconcile maximum produc. 
tion with contentment within the working force. 

It should be clearly understood that the main 
factor in management is the man as an individual, 
and that successful training commences with the 
careful selection of suitable staff for definite and 
specified jobs. Training will cost both time and 
money, and noticeable results will not be achieved 
overnight. While the adoption of this policy is to 
be regarded as an investment in the supervisory 
organisation, with certain profitable repayment, 
the selection of the right man, methods, and material, 
can greatly expedite results. 

Education in America is not an end in itself but 
a continuous process, where the formal instruction 
of the classroom concludes with the beginning of 
informal self-training, to make men think for them- 
selves. Success is achieved where each man not 
only continues to be eager to learn, but is also 
willing to teach and anxious to apply his learning. 
Training should fulfil two conditions: it must be 
useful and practical, and it must inspire the desire 
for self-improvement along well-established lines 
towards a clearly defined goal. In this country, 
when these aims have not been accomplished, the 
tendency generally is to blame the trainee ; whereas 
in America failure is accepted as the responsibility 
of the training process. Above all, it is consciously 
recognised that the industrial future of to-morrow 
is being determined by the training process of 
to-day. This does not necessarily imply that 
American methods are better, by and large, than 
those practised in Britain. It is to be observed in 
America that business development is more rapid, 
more initiative is displayed, experimentation is 
greater, new methods are more quickly adopted, 
promotion is swifter, and reorganisation is under- 
taken more frequently. On the other hand, con- 
ferences are far too common, the harmony of 
industrial relations varies greatly, and technical 
skill is more sharply divorced from supervisory 
capacity. Yet, whatever the pros and cons of 
American business methods, they demonstrate 
valuable practices and experiences from which 
British industrialists and their employees can profit, 
and foremanship training appears to be one of 
them. 








JAMES FORREST LECTURE.—The James Forrest Lec- 
ture of the Institution of Civil Engineers will be delivered 
by Dr. C. 8S. Myers, C.B.E., M.A., F.R.S., at 2 p.m. on 
Tuesday, January 13, 1942. Dr. Myers’ subject will be 
** Psychology as Applied to Engineering.” 

WAREHOUSE RATES AND CHARGES.—The Board of 
Trade is to exercise a general control over warehouse 
rates and charges, through the Control of Factory and 
Storage Premises and the Central Price-Regulation 
Committee. This will not apply to the rates and charges 
imposed by statutory bodies. 


Goops VEHICLES RELEASED BY SERvViIcEs.—The 
Minister of War Transport informs us that a number of 
goods-carrying vehicles released by the Services are now 
being re-conditioned and will be available for purchase 
by operators who have received the necessary certificate 
from their Regional Transport Commissioners. In- 
terested operators should consult their usual sources of 
vehicle supply to ascertain whether any vehicles suitable 
for their purposes are being made available under the 
scheme. Forms of application, namely V.C.5, for the 
authority to purchase such vehicles, are obtainable 
from Regional Transport Commissioners’ headquarters. 
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UNIVERSITY EDUCATION OF 
ENGINEERS.* 
By Prorgssor C. E. Ineuis, 0.B.E., F.R.S. 


Ir is customary for a president, in his inaugural 
address, to deal with that specific branch of engineering 
about which he possesses first-hand knowledge. Con- 
sequently I propose to set forth my views on some 
aspects of engineering education, more particularly 
university engineering education, which has been my 
primary preoccupation for the past 40 years. It is 
many years since the Institution last had an education- 
alist for its president, and for a precedent to my case 
it is necessary to go back to 1911, when Dr. Unwin was 
installed. It is easy to account for this wide spacing, 
since, in the past, engineering education was given 
little scope for establishing contact with the outside 
world. With industry in Great Britain becoming 
increasingly research-minded, this state of isolation is 
rapidly disappearing; but it is only recently that 
teaching or research in an engineering school has 
ceased to be an almost insuperable barrier blocking 
the pathway to corporate membership of the Institu- 
tion. A more enlightened spirit now prevails; more 
and more, industry is seeking guidance from academic 
engineers and utilising the research laboratories at the 
universities and technical schools to solve problems 
of urgent practical importance. Consequently, in 
these days, if a young engineer decides to take up an 
academic career, he does not of necessity cease to be 
a practical engineer ; he can stil] be of direct and imme- 
diate use wherever engineering progress is taking place ; 
indeed he finds himself most favourably situated in 
the forefront of the fight. That his services should 
thus be kept available is of real importancé to the 
profession, since an academic career nowadays attracts 
an increasing number of the ablest engineering recruits. 
Competition for such positions is so keen that only 


‘applicants of outstanding ability and character are 


successful and, no matter how true it may have been 
in the past, it is now erroneous to imagine that the 
rising generation of engineering teachers is being drawn 
from those who, in the field of practical engineering, 
have been tried and found wanting. Many of these 
able young recruits, their light no longer hidden under 
a bushel, will later on inevitably make their mark ; 
and that is why I venture to predict that in the future 
to have as your president an engineer whose qualifica- 
tions are mainly academic, will not be regarded as an 
anomaly calling for explanation or apology. 

I am glad to take this opportunity of voicing some 
opinions on engineering education, and to do so under 
conditions where, like a preacher in the pulpit, the 
most provocative heresies can be pronounced without 
fear of interruption. Ideas on engineering education 
can be very provocative and, whereas education for 
most of the professions is generally accepted with 
resignation, the training of an engineer is an unending 
and chronic subject of controversy which is always so 
near the boiling-point that unless provision for reliev- 
ing pent-up pressure is periodically provided explosions 
are likely to occur. With this relief in view, the 
Institution organised a conference on engineering 
education, which was to have been held in March, 
1940, but, like so many of our activities, had to be 
cancelled. For that occasion I had been invited to 
give an address on the University Education of 
Engineers ; and, now that the chance has recurred, I 
propose to inflict on you some of the conclusions | 
have reached as the result of many years of teaching 
experience involving much trial and error; abundance 
of trial and probably still more error. 

My conception of the primary duty of a university 
is that it should cater for the needs of those who, 
without any suggestion of class distinction, are expected 
to become the future officers in the army of civilian 
engineers—men who are destined ultimately to hold 
positions of high and varied responsibility. To fulfi) 
this duty, education in the broadest and most liberal 
interpretation of the term is required. On the other 
hand, the main preoccupation of technical schools 
should be to give the specialised training so essential 
for those who will occupy in that army the no less 
important and far more numerous positions of non- 
commissioned officers. These two tasks differ funda- 
mentally in technique, and, although they overlap to 
some extent, any attempt to reduce them to a common 
denominatcr can only result in an unsatisfactory 
compromise. Education rather than specialised train- 
ing should be the university ideal; and it cannot be 
too strongly emphasised that education is something 
much wider and more profound than mere instruction. 
Just as culture and civilisation are not synonymous 
terms, so instruction must not be confused with 
education. Instruction is certainly one of its ingredi- 
ents, but an overdose of instruction may well stultify 
intellectual development and check that widespread 





* Presidential address to the Institution of Civil 
Engineers, delivered in London on Tuesday, November 4, 
1941. 


Abridged. 

















ENGINEERING. 


formation of mental roots which is the all-important 
function of education. Expounding his views on 
education, Dr. Arnold, of Rugby, stated a great truth 
when he said, “‘ I am increasingly convinced that it is 
not knowledge, but the means of gaining knowledge, 
which I have to teach.” Engineering education must 
aim at something more than cramming a student’s 
mind with facts and formulas. It must strive to 
emancipate him from the tyranny of ready-made rules 
and slavish reliance on the potted and predigested 
form of nutrition contained in engineering pocket- 
books; so that he acquires the confidence to think 
independently and to trust his own judgment based upon 
a proper understanding of scientific principles. Educa- 
tion must aim at giving him a healthy mental digestion 
and that keen appetite for knowledge which a healthy 
mental digestion promotes. It is hardly an overstate- 
ment to say that the soul and spirit of education is 
that habit of mind which remains when a student has 
completely forgotten everything he has ever been 
taught. 

Holding clear convictions about the necessity of 
depth and breadth rather than height in engineering 
education, I am strongly opposed to premature speciali- 
sation. Show me a youngster who has had his founda- 
tions of belief well and truly laid and I will back 
him at long odds to overtake and soon outrun over 
any line of country, one of equal natural ability whose 
breadth of vision and mental root formation have been 
cramped by premature specialisation. The founda- 
tions of engineering knowledge are growing wider and 
yet more wide, and branches of engineering are m- 
ing more and more closely interlocked. As an example, 
radio-electricity was formerly regarded as a hig) y 
specialised engineering subject, but recently its applica- 
tions have penetrated to such an extent into nearly 
every department of engineering that it must now be 
treated almost as a basic subject in any curriculum 
which aspires to give a liberal engineering education. 

Assuming that an engineering course at a university 
extends over a period of three years, that is none too 
long for establishing the basic principles common to 
all the main departments of engineering—civil, 
mechanical, and electrical. In his third year, the 
more receptive student should be given the opportunity 
of pursuing one or two subjects to a more advanced 
stage ; but, just as branches of engineering are becom- 
ing more and more interlocked, so (to change the 
analogy) the subdivision of engineering education into 
a number of watertight compartments it so be avoided. 
Except for the option provided in the third year of 
delving more deeply into one or two specialities selected 
from a variety of subjects, the courses provided should 
be the same for all. 

The primary duty of a university is to give a student 
the opportunity of absorbing those particular forms of 
knowledge which, if not acquired then, probably never 
will be acquired, and his activities should be directed 
in accordance with this plan. Following this principle, 
it becomes almost reasonable to suggest that if a 
student is destined, let us say, for an electrical career, 
the subject he can most afford to neglect when he is at 
the university is electricity, since he will get all he 
wants of that commodity in his subsequent experience. 
Unexpected knowledge is the surest means of obtaining 
differentiation from the common herd. A _ beginner 
in an electrical firm will get little credit for his know- 
ledge of electricity, for in that particular direction he 
will be surrounded by others far more knowledgeable ; 
but if, perchance, a problem involving stress calcula- 
tions comes along, which he alone is capable of solving, 
seen against a black background of ignorance he will 
gain credit quite out of proportion to his merits. 
Whether or no some new subject should be introduced 
into the educational system should, in general, be 
decided by the test, does it or does it not involve 
important fundamental ideas which, if not assimilated 
at that stage, never will be acquired ; and, bearing in 
mind that the educational machine is always over- 
loaded, the further question arises what item, if any, 
can be jettisoned to make room for the new activity. 

If this non-specialised form of engineering education 
is accepted, employers, when they take on a university 
graduate, must not expect him to be a finished tool 
available for immediate use. His potentialities may 
be great, but at that stage he can be regarded only as 
a raw product, and the principle of concentration on 
the fundamental and less readily acquired forms of 
knowledge will have fashioned him, for the time being, 
into a lop-sided creation with many ungainly bumps 
and hollows. It must be left to his employers to mould 
him into shape, and it is to be hoped that this will 
be effected by filling the hollows rather than suppressing 
the bumps. These bumps are the indications of self- 
confidence and knowledge, and to operate on them 
will reduce the patient to a state of mental mediocrity. 

In this moulding operation the students of highest 
quality are the most difficult to handle and the most 
exacting to train, since their independence of mind 
may cause them to ask awkward questions and to rebel 
against time-honoured conventional methods difficult 














to defend. I have, to my regret, encountered cases 
where employers have deliberately shown preference 
for young men of a lower order of intelligence, knowing 
that such will be more content to accept the status quo 
and more prepared to conform to the description of the 
practical man propounded by Disraeli, who defined the 
mere practical man as “the man who is content to 
perpetuate the mistakes of his predecessors.” Never- 
theless, engineering firms are with increasing per- 
sistence asking for young men, of exceptional] ability, 
but having got them, not infrequently they have no 
idea how to utilise and develop this latent talent. 
A lengthy treatise might be devoted to this subject— 
indeed, a text-book dealing with this topic is badly 
needed. To develop the potentialities of high-class 
but inexperienced engineering students, they must be 
set problems calculated to stretch their brains, and at 
the earliest possible stage they should be given tasks 
which involve real responsibility ; perhaps the most 
valuable part of this stage of their education being the 
lessons they learn from their own mistakes when such 
mistakes really matter. There is a saying that lilies, 
when they decay, smell worse than weeds, and the 
better the brain the lower its fall when degeneration 
sets in owing to repeated frustration or chronic disuse. 

In many engineering organisations there exists at 
the top an upper stratosphere of conspicuous ability 
and mature judgment and at the bottom there is a 
ground layer of youthful enthusiasm and fresh ideas, 
unbalanced though these may be by lack of experience ; 
but in between there is apt to be a stratum of high 
resistance and poor permeability, the abode of those 
who have risen as high as their limited natural ability 
enables them to rise, and where, bereft of ambition, 
they are content to remain perpetuating in a pains- 
taking manner the mistakes of their predecessors. It 
is this middle layer which clogs the wheels of progress 
and devitalises the enthusiasm of those young men 
who started their engineering careers with such high 
hopes and aspirations. While it is easy to point out 
a defect, it is more difficult to prescribe a remedy ; 
but the solution I now propose,‘even as I have done 
in the past, is to stir up this stagnant middle stratum 
with more posts in the nature of personal assistants 
to managers or directors. Young men of proved 
ability, after they had completed their practical train- 
ing, could thus be set to study special problems calcu- 
lated to develop their originality and brain power and, 
vested with authority from on high, their initiative 
would not be thwarted, as is all too likely if these efforts 
are not backed by influential support. The existence 
of such posts would also have the good effect of in- 
ducing men of exceptional ability to remain on the 
technical side ; bringing them into close contact with 
managerial activities would fit them for subsequent 
positions of high responsibility, and might even tend 
thereby to discredit the prevalent and pernicious 
doctrine that the mentality of the technical man is too 
narrow for the highest positions industry has to offer. 

Since mathematical ability, if not acquired at an 
early age, will never be acquired, mathematics must 
occupy a prominent position in any university course of 
engineering education. Mathematics has been termed 
the “‘ handmaiden of science,” and with the rapid 
developments taking place in engineering science, the 
services of such a handmaid are becoming an increasing 
necessity. Even now, these advances are seldom the 
direct result of mathematical analysis, and perhaps 
the most valuable service this science renders to engin- 
eering is the explanation of difficulties encountered and 
the consolidation of a position already won, so that 
a further advance can with confidence be undertaken. 
Here I am speaking of mathematics of a really exalted 
character. To the real expert, the type of mathe- 
matics utilised by engineers in their everyday work 
appears hardly worthy of the name, but only a de- 
graded form of his art, debased by utilitarian con- 
siderations. Speaking in analogies, I would refer to 
the routine calculations practised by engineers as 
mathematics of the “ tin-opening variety,” and, in 
contradistinction to real mathematicians, we engineers 
are more interested in the contents of the tin than in 
the beauty and precision of the implement employed ; 
but some form of mathematical tin-opener is essential, 
since it is the only means whereby fundamental truths 
can be incontestably established, and empirical for- 
mulas replaced by those of a rational variety. 

(To be continued.) 








ALUMINIUM WORKS IN THE UNITED StTaTES.—The 
aluminium works of the Reynolds Metals Company, at 
Longview, Washington, U.S.A., has recently commenced 
to produce metallic aluminium. The plant, which uses 
alumina brought from Lister, Alabama, as the raw 
material, has a rated capacity of 27,000 tons of ingot 
aluminium per annum. It is stated in, The Iron Age 


that the production of aluminium was started less 
than six months after the 400-acre site for the works 
had been selected. 
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THERMOSTATICALLY-CONTROLLED 
WASHING EQUIPMENT. 


Tue illustrated of Leonard-thermostatic 
water-mixing valves given in ENGINEERING, vol. 151, 
page 156 (1941), may fittingly be supplemented by a 
note on a recent application of these valves to washing 
equipment for engineering works. The increased 
personnel in many of these factories has rendered the 
lavatory accommodation inadequate. Originally a 
few wash basins were considered satisfactory, but these 
often had to give place to long troughs, both basins 
und troughs having supply taps and cold water only 
being provided as a rule. When a hot-water supply is 
vided, conditions are somewhat improved, but attempts 
to secure the correct temperature for washing com- 
monly resulted in waste of water and time. Where 
thermostatic contro] has been employed, as with the 
Leonard-thermostat manufactured by Messrs. Walker, 
Crosweller and Company, Limited, Cheltenham, the 
general efficiency has been improved, the water being 
supplied at the necessary temperature, as a rule about 
120 deg. F., through a single tap to each basin or 
wash-trough. 

The latest application is an advance in two directions. 
In the first place, the longitudinal arrangement of wash 
basins or troughs has given place to large circular 
basins at which six men can wash at a time; and, 
secondly, the water is delivered in a spray instead of 
in a “solid” stream. The circular basin is arranged 
with a central column rising to a convenient height 
ind finished with a lip over which the water is discharged 
in the form of a circular conical spray. A cap above 
the lip prevents any upward splashing. Normally the 
basin is used by holding the hands under the con- 
tinuous spray, the temperature of which is auto- 
matically regulated by a Leonard-Thermostatic valve 
having a bi-metallic coil controlling device which 
very to slight changes in temperature. 
[he required degree of temperature can be adjusted 
by actuating an indicating handle on‘ the thermo- 
static valve. It is usually maintained at the tempera- 
ture stated above for hand washing, but when the 
valves are used for baths and showers it is kept at 
105 deg. F. |For de-contamination and first-aid centres 
to deal with poison-gas cases the best temperature 
95 deg. F., and this the temperature often 
adopted in hospitals. The water can be retained in 
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the circular basins up to overflow level, the central 
column having a pedal-operated waste sleeve. 














BRIQUETTING PLANT FOR 
METAL SWARF. 


(Continued from page 308.) 


THe external appearance of a briquetting press for 
the swarf mentioned in our previous article is shown in 
Fig. 5, and its general construction and the cycle of 
operations will be clear from the drawings, Figs. 6 to 9, 
on this and the opposite pages. Before proceeding with 
a detailed description, however, two points may be men- 
tioned. The first of these is that the ordinary type of 
press, having a ram compressing material against a 
fixed resistance is not suitable for briquetting swarf, 
the somewhat curious result obtained with such a 
machine being that the briquette is not compacted 
to an equal extent throughout its depth, the layers 
towards the fixed resistance being looser than those 
under the ram so that disintegration of the briquette 
may occur on its removal. The “ President’ press 
made by Messrs. Wm. Johnson and Sons (Leeds), 
Limited, and shown in the illustrations, has two 
rams, one exerting pressure downwards and the 
other exerting pressure upwards. The rams virtually 
function, during a briquetting cycle, alternately as 
the fixed resistance, so that pressure is applied to both 
faces of the briquette and uniform compaction is 
secured. To provide the desired density the pressure 
must be heavy and concentrated on a small area and 
a considerable ram travel is needed since, with light 
swarf, the compression ratio between the material as 
fed to the machine and the finished briquettes may 
be anything from 6 to 1. These conditions are pro- 
vided by the adoption of the toggle principle to effect 
the ram movements. 

The second of the two points mentioned above is 
one of detail only. The press as illustrated is arranged 
not for swarf briquetting but for briquetting certain 
other materials. The briquetting mould is seen at 


a in Fig. 9, the upper ram being indicated at b, and | 


the lower ram at c. Reference to Fig. 8 will show, 
however, that there are three pairs of rams, producing 
three rectangular briquettes at each cycle. When 
arranged for swarf briquetting there is generally only 
one central ram, or two at the most, and the briquettes 
are cylindrical. This arrangement does not, of course, 
affect the general construction of the machine or its 
operation but is pointed out to avoid misconception. 
Swarfs of different metals require different pressures 
and degrees of compression, a few actual figures being 
here to illustrate this point. Cast iron and other 
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heavy swarf is usually briquetted in a mould with 

nominal diameter of 3 in. With actual mould 
diameter of 3 4 in., and a charge of swarf 54 in. deep 
compression takes place until the briquette is 2 in 
deep, in which condition it weighs 3 lb. 8 oz. and has a 
density compared with solid metal of 74-1 per cent 
The diameter of the mould for light alloys ranges fron 
5 in. to 6 in. In an actual case with a mould 5} in 
in diameter, a charge of pulverised aluminium swart 
2} in. deep when compressed produces a briquette 
1} in. deep weighing 2 Ib. 34 oz. and having a density 


in 


compared with solid metal of 73-9 per cent. Alu 
minium swarf can, however, be compacted more 
densely in a smaller mould. Thus, a mould 3} in 


a charge 5} in. deep compressed to a 
briquette }? in deep, has a comparative density 
87-2 per cent. and a weight of 9 oz. Delta meta 
swarf in a mould of the same diameter and with a 
charge 5} in. deep, when compressed to a briquette 
1 & in. deep, has a comparative density of 73-3 per cent 
and a weight of 3 lb. l oz. The machingillustrated is 
usually recommended to be used so as to exert a total 
pressure of between 200 tons and 300 tons on the 
grounds of economy of power, although a test with a 
hydraulic indicating device has shown that a total 
pressure of 415 tons may be exerted. 

Dealing now with the machine shown in Figs. 7 to 
9, it will be understood that the rams and the mould 
can be varied to suit circumstances. The top rams 6 
are attached to a crosshead d sliding in guides on the 
side frames of the machine, this crosshead being coupled 
to the lower toggle member e which, in turn, is con 
nected to the upper toggle member f pivoted in the 
side links g. The crankshaft is coupled to the point 
of junction of the two toggle members by the con 
necting rod h. The bottom rams c, are attached to a 
crosshead + which is guided vertically by means of a 
pair of rods screwed into it and sliding in the fixed 
fish-bellied cross beam j. This beam, it will be realised 
from Figs. 7 and 8, is carried in slots at the bottom 
of the side links g. There is thus no tensional stress 
on the frame, since the forces resulting from the 
straightening of the toggle members to exert pressure 
on the swarf are borne wholly by the links. The 
cross beam functions as a dead stop to the crosshead i, 
though this crosshead has also a floating motion. The 
ends of the crosshead are furnished with rollers with 
which the ends of the levers k make contact. There 
are two of these levers, one at each side of the machine, 
one of them being double-ended and coupled to a con- 
necting rod 1, the upper end of which carries a roller m 
and is anchored transversely by a swinging link. The 
connecting rod is given vertical downward traverse 
by contact of the cam n, keyed to the crankshaft, and 
is given upward traverse by the weight of the bottom 
ram and crosshead and by the weighted lever 0. As 
shown in Fig. 9, the cam is clear of the roller and 
both the top and bottom rams are at the bottom of 


diameter with 
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top ram enters the mould and | 
compresses the charge of 
swarf. Between positions 3 
and 4, the ram_ remains | 
stationary, though, theoreti- 
cally, there should be a slight | 
movement. Between positions | 
4 and 5a slight upward verti- 
cal movement takes place, 
since the toggle joint is now 
swinging outwards. All this 
time the bottom ram is in its 
lowest position, that is, as | 
shown in Fig. 9, with its cross- | 
head hard up against the 
crossbeam. Referring again | 
to Fig. 6, between position 1 | 
and position 4 of the top ram 
the pressure on the swarf in 
the mould is given by the | 
straightening of the toggle 
links, but, at a certain point 


&€é& & & 




















hy between these positions, the 








friction generated in the 
mould by the compression of 
the swarf becomes so great 
that the machine would stall 
were it not for the operation | 
of the side links. The com- 
pletion of the straightening 
of the toggle is, however, | 
provided for by the upward 
movement of the assembly 
consisting of the side links 




















co g, the crossbeam j, the cross- 
4 y head i, and the bottom ram | 
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gives the necessary pressure 


their strokes, the pressure on the briquette being at a; on the under face of the briquette. 


maximum under these conditions. 

At this point, the diagram Fig. 6 should be re- 
ferred to, so that the movement of the rams during 
a cycle can be visualised. The crankpin is shown in 
six consecutive positions, numbered 1 to 6, and the 
cam n in six corresponding positions numbered 7 to 12. 


The position of the two rams are numbered correspond- 


ingly 1 to 6 for the top ram and 7 to 12 for the bottom 
ram. When the crank is in position 1, the top ram is at 
the top of its stroke. Further rotation of the crank- 
shaft, in the anti-clockwise direction, brings down the 
ram very rapidly until position 3 is reached, when it 
is at the bottom of its stroke. At a point approxi- 
mately half-way between crank positions 2 and 3, the 


When the crank reaches position 5 the pressure of 
| the top ram is being released and the cam n makes 
; contact with the roller m. The roller, with the connect- 
| ing rod I, etc., is depressed continuously until the cfank 
reaches position 6, at which point the bottom ram is in 
| position 12, that is, its face is flush with the machine 
table. It remains in this position for an appreciable | 
time since the cam contour is radial where indicated 

by hatching in Fig. 6. This radial contour provides 
|time for the removal of the finished briquette. The 
removal is effected in a manner to be described later, 
and the top ram during this pause is withdrawn rapidly 
to position 1 to enable this operation to be carried 
| out. When the crank has returned to position 1} 





| crankshaft. 
the track of the cam, this lever oscillating a lever u, 
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| Fast Pulley 

















the cam is clear of the roller, which is pushed up to 
its former top position by the weight of the bottom 
ram assembly, the bottom ram descending at the same 
time to its lowest position. 

It will be appreciated that the upward pressure of the 
bottom ram during the briquette-ejecting part of its 
travel is derived from the crankshaft cam and would 
always be a constant quantity if some means were not 
adopted to vary it. This variation is effected by the 
lever 0, which has a weight on its long arm capable of 
being moved to several positions, as may be inferred 
from Fig. 7. This weight, it is clear, adds considerably 
to the upward pressure of the bottom ram, the ratio 
between the arms of the lever being high. A roller 
chain attached to the weight passes over a sprocket 
which can be rotated at will by the worm gear seen to 
the right of Fig. 7, and actuated by the handwheel 
seen to the left, near the delivery table at the front 
of the machine. By rotating the sprocket it will 
be obvious that the upward thrust at the end of 
the short end of the lever can be varied as desired 
between its maximum and zero. This device, therefore 
provides a means for regulating the pressure exerted 
by the bottom ram. A chain connection is, of course, 
necessary, since a rigid coupling would destroy the 
floating character of the cam-operated assembly. 

The briquette, as already stated, is raised with its 
bottom face flush with the top of the mould, that is 


|in line with the surface of the delivery table at the 
|right of Fig. 9. 


It is pushed on to this table by the 
face of the feed box p, which is advanced to the right 
and which has received a charge of swarf from the 
hopper q, this hopper receiving through a chute by 
gravitation a continuous supply of crushed swarf. 
During the traverse of the feed box, when it pushes the 
briquette on to the table, its charge of swarf is auto- 
matically deposited into the ow empty mould, the 
bottom ram being dropped. The feed box is then 
withdrawn. These movements take place during the 
period when the toggle pin is moving over the outer 
portion of its arc and the top ram is well clear of the 
feed box, but, since the crank is continuously revolving 
and the toggle pin oscillating accordingly, it is clear 
that the forward and backward traverse of the feed box 
must be rapid. This is effected by means of the oval 
track-cam r formed on the disc s attached to the 
A roller at the end of the lever ¢ lies in 


which, in turn, actuates a toggle system coupled to the 
feed box by the connecting rod v. Examination of the 
contour of the track of the cam, shown in Fig. 7, will 
show that it is circular through an arc of about 220 deg. 
During rotation of the cam through this angle the lever u 
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does not alter its position and the feed box, therefore 
Rotation through the remaining | 
140 deg., or thereabouts, results in the forward and | 


remains stationary. 


backward traverse of the box with the necessary 
rapidity to ensure clearance of the moving top ram. 
That this movement obtains will be evident from the 
sharply-elliptical contour of the cam track for the 
smaller arc of rotation and from the relation of the 
track as a whole to the various crank positions. The 
feed box toggle gear is provided with means of adjust- 
ment to suit different sizes of briquette. 

The machine drive may be of different types, as 
may be convenient. As shown in Fig. 8, the drive is 
through fast and loose flat belt pulleys and double- 
reduction gear, while in Fig. 5 it is arranged with 
one flat belt pulley and single-reduction gear. 
some cases, Vee-belts are used, and in others the 
pulleys are dispensed with and the drive is by a motor 
directly connected to the first motion pinion of the 
reduction gear. Alternative overload devices are also 
provided, namely, either a slipping clutch on the first 
pinion, as seen in Fig. 8, or a hydraulic pressure relief 
valve and dashpot. The other details of construction 
searcely require comment, but it may be noted that 
the frames and box-section base-plate are of cast iron. 


The side links, crankshaft and connecting rod are of | 
The assembly of levers and shaft for} 


forged steel. 
applying pressure to the bottom ram is a single steel 
casting. The linings of the mould and the facings of 
the rams are of nickel-chrome steel or other abrasion- 
resisting material. 

(To be continued.) 








ANNUALS AND REFERENCE BOOKS. 


Roads and Road Construction Year Book and Direc- 
tory.—The 1941-42 edition of this annual work of 
reference, which constitutes the tenth in the series, 
has now been issued by Messrs. Carriers Publishing 
Company, Limited, 1, Bridge-place, Belgrave-road, 
Victoria, London, 8.W.1. It is divided into 13 parts, 
the first five of which constitute the year-book sec- 
tion, and the last eight the directory section of the 
volume. A great deal of interesting matter relating to 
reports of researches on soil mechanics, concrete roads 


and foundations, and surface characteristics, and to| 


current practice concerning highway lay-out, profiles, 
drainage, etc., is contained in the year-book section. 
The remainder of this section is devoted to statistics 
regarding road construction and administration, a 
bibliography of recent literature, useful tables of 
weights and measures, and other data. The directory 


portion of the volume contains lists of highway officials | 
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BRITISH STANDARD 
SPECIFICATIONS. 


| Tue following specifications of engineering interest 
| have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, and unless otherwise stated, the price is 2s. net, 
or 2s. 3d. including postage. 


| Portland Blast-Furnace 
specification No. 146-1941, which deals with Portland 


| blast-furnace slag, has now been issued. This com- 
pletes the programme of work undertaken some time 
ago for the review of the Institution’s specifications 
| for cement. The essential alterations, in the present 
| revision, are the introduction of the modifications 
| recently incorporated in the revision of specification 
| No. 12, which relates to Portland cement. The principal 
modification is the inclusion of a compression test which 
may be substituted for the tensile test, at the request 
| of the purchaser. Other modifications are the omission 
| of the coarser sieve in the test for the fineness of the 
|cement, and the omission of the former appendix A 
relating to the optional tensile test on neat cement. 
Combined Drills and Countersinks.—At the request 
of the Ministry of Supply, the Institution has prepared 
a war-emergency British Standard Specification relat- 
ing to the dimensions of combined drills and counter- 
sinks. It is designated No. 985-1941. The principal 
object underlying the preparation of the specification 
has been to bring about a simplification in the variety 
of sizes and types of combined drills and countersinks 
at present manufactured and thus facilitate more 
rapid and economic production by concentrating the 


| 


supply and demand upon a simplified range of seven | 


sizes with one standard angle of countersink. In 


general, the specification represents a selection of the | 


most suitable sizes of drills from those at present 
manufactured. 
practice have, however, been made in the case of the 
body diameters of three of the drills scheduled. The 


object of this is to allow the whole range of drills to! 








be manufactured from those sizes of ground bar likely | 


to be most readily available during the period of the 
war. (Price ls. net, or ls. 3d. postage included.) 
Concrete Railway Sleepers.—Owing to the increasing 
necessity for conserving timber and steel, the Ministry 
of War Transport and other Government Departments 
are recommending the use of concrete railway sleepers, 
whenever this is practicable, and the railway com- 
panies are supporting this policy. The British Stand- 
ards Institution, therefore, was asked recently to pre- 


Cement.—A revision of | Succession to the late Mr. JoserpH Warp. 


Some light changes from existing | 








PERSONAL. = 


Mr. W. Crowson, Mr. J. P. WATSON, M.I.Mech.k, 
and Mr. J. F. WuHrre, have been appointed special 
directors of Messrs. Vickers-Armstrongs Limited. 


SIR SAMUEL OsBoRN, J.P., chairman of Messrs. Samye} 
Osborn and Company, Limited, Clyde Steel Works, 
Sheffield, 3, has been elected chairman of the Applied 
Science Committee of the University of Sheffield, in 
Mk. P. B, 
Brown, M.Inst.C.E., chairman and managing director 


blast-furnace cement, not exceeding 65 per cent. of of Messrs. Hadfields, Limited, East Hecla Works, She. 


field, 9, has been eleéted vice-chairman of the Committee, 


Mr. W. F. RaBsipee, chief of the internal-combustion 
engine drawing office of Messrs. Vickers-Armstrongs 
Limited, Barrow-in-Furness, has retired after 28 years’ 
service with the Company. 


Mr. C. W. COLEMAN, managing director of the Coleman 
Foundry Equipment Company, Limited, Windsor Works, 
Stotfold, Arlesley, Beds., is shortly to retire. 





| 

| Mr. C. A. Compron has been appointed general mana- 
| ger, Mr. J. PARDOE, assistant general manager, and Mr. 
| 8. SPERLING, chief engineer and production manager of 
| Messrs. Maudslay Motor Company, Limited, Parkside, 
| Coventry. 

| Mr. H. J. Barey, M.I.A.E., has resigned his position 
as Midlands technical representative of Messrs. Hepworth 
j}and Grandage, Limited, Bradford, owing to health 
| reasons and, pending the appointment of a new repre- 
sentative, Mr. W. A. Witson, A.M.I.A.E., technical 
research engineer to the company, will take charge. 





Mr. HENRY CLAY, economic adviser to the Governors 
of the Bank of England, has been granted temporary 
leave of absence in order to take up the post of economic 
adviser to the Board of Trade. Mr. Clay will be con- 
cerned with all the problems (both commercial and 
industrial) of post-war reconstruction dealt with by th: 
Board of Trade. 


| 


Mr. JACK BEETHAM, of Burniey, has been awarded 
| the Bayliss Prize of 151. in connection with the associate- 
membership examination of the Institution of Civil 
Engineers for 1941. 


Mr. ROBERT Foor, general manager of the Gas Light 
land Coke Company, is to join the British Broadcasting 
| Corporation as general adviser on war-time organisation. 
| Mr. A. E. SYLVESTER is succeeding him as general 

manager of the Gas Light and Coke Company. 

Mr. A. E. Cook, general manager of Messrs. Cravens 


Railway Carriage and Wagon Company, Limited, 
| Darnall, Sheffield, 9, has been appointed a director of the 


in the British Isles, arranged geographically and alpha- | pare, in its series of war-emergency standards, a speci- | arm. 


betically ; a list of highway officials of the British 
Empire and various foreign countries; lists of road 
contractors and suppliers of sand and aggregates; a 
glossary of proprietary names; an alphabetical list of 
manufacturers; and a “ classified-trades” directory 
of their products. A directory of Government depart- 
ments, and of institutions and associations connected 
with highway engineering, is also included. The 
information contained in the volume has been carefully 





revised and brought up to date. The book is well 
printed and bound, and the price is 10s. 6d. net. 








PORTABLE ROAD FLYOVER.—A solution to the muni- 
cipal traffic problem at busy crossings by the use of semi- | 
portable road flyovers has been recently tried out at | 
Atlanta, Georgia, U.S.A. The flyover consists of a | 
bridge with approach ramps, in three units each 60 ft. | 
long. The structure is of the box-beam type of welded | 
alloy steel and has a total weight of 60 tons. Each unit 
is rigid, but the inclination of the end ramps can be 
altered as required. A single lane of traffic only is 
provided for, but double lane traffic could be dealt with 
by using two flyovers. The structure is by no means 
unsightly, but is obviously only suitable for wide roads. 
It was constructed by Messrs. LeTourneau Company, 
Peoria, Ill., U.S.A. 


HEAT-RESISTING IRON ~(GHROMIUM- ALUMINIUM ALLOYS. 
--Writing in the Russian metallurgical journal Stal. 
Mr. I. Kornilov describes the manufacture of new heat- 
resisting alloys of the low-carbon 
aluminium type which he claims to be superior to 
existing alloys of this type. No compositions, however, 
are given, it being merely stated that an alloy containing 
from 78 per cent. to 90 per cent. of iron has a tensile 
strength of 32 tons to 38 tons per square inch, a working 
temperature of 1,000 deg. to 1,100 deg. C. and a tem- 
perature coefficient of resistance of 0-00005. <A second 
alloy contains from 68 per cent. to 69 per cent. of iron 
and has a tensile strength of 38 tons to 41 tons per square 
inch, a working temperature of 1,200 deg. to 1,250 deg. C. 
and a temperature coefficient of 0:00004. A third alloy 


iron-chromium- 


| 
| 
ns | 
| 





containing from 50 per cent. to 55 per cent. of iron, has a 
working temperature of 1,350 deg. .w 1,400 deg. C., and | 
@ temperature coefficient 


of 0-00003, ' 





fication for this type of sleeper, based on a draft drawn | : 
up by a committee of the Ministry of War Transport.| The Lord President of the Council has appointed Sir 
A fully representative committee was immediately | FRANKLIN SIBLY, D.Sc., LL.D., to be a member of the 
formed by the Institution and a specification prepared | Advisory Council to the Committee of the Privy Council 
within a few weeks. This has now been published as | for Scientific and Industrial Research. The Rr. Hon. 
No. 986-1941. It deals with sleepers intended for use THE VISCOUNT FALMOUTH has retired from the Council, 
with both flat-bottom and bull-head rails, and such | °® the completion of his term of office. 

matters as dimensions, properties, materials to be | 
employed, method of manufacture, — yb ye 
crete mix, and dimensions and form o t holes | 

and grooves are specified. Data regarding the strength NOTES FROM THE SOUTH-WEST. 
requirements, and a performance test to be carried | 
out on the finished sleeper, if specified by the pur- | 
chaser, are also given. swe appendices are included ; | Welsh coalfield during the coming winter, due to trans- 
the first fs entitled “ Notes on the Use of Conerete | port difficulties, a scheme has been devised whereby 


Sleepers” and the second, “ Method of Making Works | —nicries will build up stocks at convenient parts of the 


Cube Tests of Concrete.” | coalfield which will be drawn from subsequently as 
| transport facilities become more normal. The rail- 
| ways have already given notice that they could not 
| undertake to transport more than a certain amount of 
| coal from the coalfield, and it was feared that there was 
as . |@ possibility of a repetition of the conditions of last 
gg yy me: phy amc cma ie winter, when operations were impeded owing to the 

No.1. June, 1941. Compiled by AGnges E. GLENNIE. | congestion of laden wagons et the sidings. By the ~ 

London: H.M. Stationery Office. (Price 4s. 6d. net.) | D!@" of building up stocks it was hoped to avoid this. 
'nited States National Bureau of Standards. Building | CODditions remained very firm on the steam-coal market 
Materials and Structures. Report BMS74. Structural | **foushout the past week. There was brisk demand 
and Heat-Transfer Properties of “ U.S.S. Panelbilt” | from inland consumers, but the amount of new business 
Prefabricated Sheet-Steel Constructions for Walla, Parti- | that could be handled was limited. Collieries, as a rule 
tiene end Reefs, Sponsored by the Tennessee Coal yan had sufficient orders on their books to account for practi- 
and Railroad Company. By H. L. Wusvensean ena | cally the whole of their outputs for some time to come, 
others. Washington: Superintendent of Documents. jon the occasional lots of the more favoured kinds that 
(Price 15 cents.] i on to the market were taken up at high figures. 
United States Bureau of Mines. Bulletin No. 418, | Be*t large qualities were only sparingly available = 

Petroleum and Natural-Gas Fields in Wyoming. By practically the whole outputs of sized kinds were usec 

R. H. Eeracn end H. D. Nicnous. | for deliveries on account of existing contracts. There 


Washington : | 
| rtage “ hich were 
Superintendent of Documents. [Price 2-25 dols. remained @ she a0 The Glens Goseyiiene Vale w 
with maps.] 


consequently very strong. The dry steam small classes, 
An Abridged Index to Volumes I to V of the New Edition | 








CARDIFF, Wednesday. 
The Welsh Coal Trade.—To prevent stoppages in the 








BOOKS RECEIVED. 


~ 


however, attracted but little interest and were usually 
available for early delivery. Cokes were in brisk demand 


of Thorpe’s Dictionary of Applied Chemistry. London : and were firm, and patent fuel was steady. 
Longmans, Green and Company, Limited. [Price 
3s. net.] The Iron and Steel Trade.—Active conditions were in 


Senior Workshop Calculations. By Dr. W. A. J. CHap-| evidence in all sections of the South Wales and Mon- 
MAN. London: Edward Arnold and Company. | mouthshire iron and steel and allied trades during the 
[Price 108.) | past week. 





Ii 
trad 
Pro 
bus! 
ma 
wor 
and 
but 
less 
The 
of 
stré 
ant 
we! 
ste 
pre 
tra 
sta 
gis 
mé 
ton 
col 
it 
lin 
dr 


of 
sh 








h.E., 


ecial 


mue! 
orks, 
plied 
4 in 
’. B. 
ctor 
‘hef- 
tee, 
tion 


ngs 
ars’ 


on 
th 
th 


al 





NOV. 7, 1941. 
NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The general position of the staple 
trades in this area has undergone no important change. 
production has been maintained at a high level. Export 
business is restricted, but strenuous efforts are being 
made to keep in touch with overseas customers. Sheffield 
works are not only turning out a heavier tonnage of raw 
and semi-finished steels, as compared with a year ago, 
but large outputs of high-efficiency steels, such as stain- 
jess and heat- and acid-resisting steels, are being obtained. 
There is also a particularly heavy call for steels capable 
of withstanding excessive strain and wear. There is a 
strong demand for steelworks’ and ironworks’ machinery 
and related equipment, and all the larger works have 
well-filed order books. Large quantities of high-class 
steels are leaving this area for districts specialising in the 
production of all types of electrical equipment. Electric 
traction motors are a progressive section, and power- 
station extensions in various parts of the country are 
giving rise to a demand for increased supplies of Sheffield- 
made steel, forgings, castings, and machinery. Sheffield 
tool manufacturers are experiencing exceptionally active 
conditions. The requirements of firms engaged solely on 
Government work are attaining a high level. Among the 
lines in demand are machine tools, machine knives, twist 
drills, hacksaws and blades, jigs, lathe parts, files, 
reamers, and fine-measuring tools. 

South Yorkshire Coal Trade.—Business in most types 
of coal remains at a high level. Industrial requirements 
show a further increase, and steams, smalls, and slacks 
are moving freely. The demand for house coal has 
increased considerably during the past few weeks, and 
merchants have numerous orders on hand. Foundry and 
furnace cokes are steady, and central-heating coke is in 
better demand. 








NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.—One of the features of importance 
in the Scottish steel trade is that the steelmakers are 
having to face a steady demand for deliveries of plates. 
Activity in the shipyards is responsible for a strong 
demand for ship plates and sections and the output of 
heavy material is keeping the plants operating at full 
capacity. Constructional engineers are not so actively 
employed at the moment and their demands are easily 
met. Black-steel sheet makers are fairly busy in supply- 
ing plain and galvanised sheets. The supply of raw 
material is satisfactory. Prices are steady and are as 
follow :—Boiler plates, 17/1. 12s. 6d. per ton; ship plates, 
161. 3s. per ton; sections, 151. 8s. per ton; medium 
plates, 4 in. and thicker, rolled in sheet mills, 211. 15s. 
per ton; black-steel sheets, No. 24 gauge, 221. 15s. per 
ton; and galvanised corrugated sheets, No. 24 gauge, 
261. 2s. 6d. per ton, all for home delivery. 


Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade are very satisfactory and 
makers of rivets, bolts and nuts are buying freely. 
Stocks of wrought iron scrap are not heavy and current 
deliveries are not sufficient to permit of reserves to be 
built up. Re-rollers of steel bars are experiencing little 
change in their position and although they have a 
reasonable amount of orders they could still produce a 
much larger tonnage as they now have adequate supplies 
of semies. The following are the current quotations : 
Crown bars, 151. 12s. 6d. perton; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 


Scottish Pig-Iron Trade.—The Scottish pig-iron makers 
continue to be very busy and the blast furnaces are 
being operated at full capacity. Hematite is so essential 
to the war effort that it is very strictly controlled and 
permits are not granted unless it is impossible to utilise 
substitute materials. The demand for basic iron is 
steady and supplies are adequate for all requirements. 
Foundry grades of iron are moving more freely and are 
in good demand. Satisfactory stocks of raw materials 
are held by the ironmasters. To-day’s market quotations 
are as follow :—Hematite, 61. 18s. 6d. per ton, and basic 
iron 61. 0s, 6d. per ton, both delivered at the steelworks ; 
foundry iron No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. 
per ton, both on trucks at makers’ yards. 








SYNTHETIC SPONGE RUBBER.—We are informed that 
Messrs. B. F. Goodrich Company, Akron, Ohio, U.S.A., 
have developed a new sponge rubber, from their synthetic 
rubber Ameripol, for use in applications where oil, 
grease and other solvents, which deteriorate natural 
rubber rapidly, are present. It is stated that exhaustive 


tests have shown the new material to possess great 
resistance to these solvents ; it will also resist the effect 
of elevated temperatures more successfully than natural 
rubber. 
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THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Changed conditions have had the 
effect of reducing iron and steel production below the 
| peak figures but the aggregate output is likely to remain 
|at a very high level and supplies are passing steadily 
}into use. There are large accumulations of raw materials ; 
ample tonnages of forge, basic and foundry irons are 
available and hematite is the only pig iron in inadequate 
supply. Consumers of semi-finished iron and steel have 
provided for their needs for some time to come and 
deliveries of finished products, for work of national 
importance, are well up to schedule. 

Cleveland Iron Trade.—Foundry-iron consumers have 
rendered themselves secure against any temporary 
| shortage of pig and are not disturbed by the scarcity of 
| Cleveland qualities. For most purposes ample deliveries 
jot Midland brands are regularly reaching the works on 
i= North-East coast and adequate parcels of certain 
grades required for specified use are obtainable from 
| several sources. Merchant business is gradually ex- 
| panding, but transactions are still largely confined to 
direct dealings between producers and consumers. The 
stabilised quotations for Cleveland pig are based on No. 3 
description at 128s. delivered to local buyers. 

Basic Iron.—There is no shortage of basic iron. Makers 
are still retaining the whole of their outputs for use in 
their own steel-producing plants, but, while placing 
no tonnage on the market, are able to increase slightly 
their reserves for emergencies. The nominal value of 
basic iron remains at 120s. 6d. 

Hematite.—The shortage of hematite is being steadily 
relieved by extending the use of substitutes, which consist 
largely of refined iron and scrap. The prospects of any 
material enlargement in the production of hematite have 
not improved and parcels available for distribution are 
handled cautiously by the control authority. Delivery 
licences are granted only for work for which substitutes 
are unsuitable. The official prices of hematite are 
ruled by No. 1 grade of iron at 138s. 6d. delivered to 
North of England customers. 

Foreign Ore.—The import of foreign hematite ore is 
still difficult, but other ores from abroad are coming to 
hand satisfactorily and consumers have fairly good stocks 
of most kinds. 

Blast-Furnace 
furnace coke is quiet. 
at 36s. 9d f.o.r. 

Manufactured Iron and Steel.—Accumulations of semi- 
finished iron and steel at the re-rolling mills are very 
substantial, but there is some pressure for increased 
deliveries of home products to maintain stocks at a 
satisfactory level. Consumption is heavy and likely 
to increase still further. Finished-iron firms are busily 
employed on heavy work, but could accept more orders 
for light commod'‘ties. Outstanding features in the 
steel industry are the rapid execution of extensive orders 
for shipbuilding material, the increasing demand for 
special alloy steels, the unabated call for black and 
galvanised sheets and an improvement in the sales of 
light and heavy structural material. 

Scrap.—Users of light iron and steel scrap have 
practically covered their requirements and are not 
desirous of placing further orders, but consumers of 
heavy varieties are in the market for substantial parcels 
though large purchases have been made recently. There 
is a strong demand for machinery metal in cupola sizes, 
heavy cast iron and heavy steel. 





Coke.—Business in Durham blast- 
Good medium qualities are firm 








MoTror LADDER FOR West HAM FIRE BRIGADE.— 
Messrs. Merryweather and Sons, Limited, Greenwich, 
London, 8.E.10, have recently delivered to the West 
Ham Fire Brigade a motor turntable fire ladder. The 
ladder and its mechanism are mounted on a chassis of 
the Dennis live-axle type fitted with a six-cylinder engine 
capable of developing 115 b.h.p. The ladder is in four 
sections, capable of extension to a height of 100 ft. and 
is entirely of steel and welded throughout. 





ENGINE REPAIRS BY WELDING.—The repair of the 
sabotaged engine of the Italian steamer Villarperosa has 
been carried out, by employing arc welding, in two months. 
Replacement of the broken parts, it is estimated, 
would have taken a year. The main damage was‘to the 
cast iron bedplate, which, it is stated, was broken into 
thousands of pieces by placing bars across it and driving 
the crank webs on to them. The assembled fragments 
were bevelled at the edges, tack welded, and then welded 
3 in. at a time and peened with a hammer. Steel plates 
were then placed over the welded areas and secured by 
tapered steel pins welded into both them and the bed- 





plate. The work was done in New York shield-arc 
machines made by Messrs. The Lincoln Electric Company, 
Cleveland, Ohio, being used. 








NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF ELECTRICAL ENGINEERS.—Meler and 


Instrument Section: To-day, 4 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Inaugural Address, by 
the Section chairman, Mr. W. Phillips. North-Western 


Centre : Saturday, November 8, 2.30 p.m., The Engineer’s 
Club, Albert-square, Manchester. (i) “‘ The Control of the 
Domestic Load,” and (ii) “‘ The Optional Control System 
of Domestic Supply,”” by Mr. P. Schiller. North-Eastern 
Centre: Monday, November 10, 6.15 p.m., The Neville 
Hall, Westgate-road, Newcastle-upon-Tyne. “ Metal 
Rectifiers,” by Dr. A. L. Williams and Mr. L. E. Thomp- 
son. Scottish Centre: Tuesday, November 11, 6 p.m., 
The Heriot-Watt College, Edinburgh. Joint Meeting 
with the Scottish Students’ Section. “‘ Electric Diseharge 
Light Sources and the Utilisation of Fluorescence,” by 
Mr. M. W. Hime. Transmission Section: Wednesday, 
November 12, 4 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Inaugural Address, by the Section Chair- 
man, Mr. S. W. Melsom. Installations Section: Thurs- 
day, November 13, 4 p.m. Savoy*place, Victoria-embank- 
ment, W.C.2. Informal Discussion on “ Solving Wartime 
Electrical Problems,’’ to be opened by Mr. A. G. Ramsey. 
North-Midland Centre: Saturday, November 15, 2.30 
p.m., The Hotel Metropole, King-street, Leeds. ‘“‘ The 
Characteristics and Performance in Service of High- 
Voltage Porcelain Insulators,” by Mr. J. S. Forrest. 

INSTITUTE OF TRANSPORT.— Metropolitan Graduate and 
Student Society : Saturday, November 8, 2.15 p.m., The 
Institution of Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. “‘ Basic Principles of Schedules for 
Road Passenger Transport,” by Mr. H. F. C. Adcock. 
Institute: Wednesday, November 12, 1 p.m., The Con- 
naught Rooms, Great Queen-street, W.C.2. Luncheon, 
and Address by Lord Leathers. 

INSTITUTION OF CIVIL ENGINEERS.—North Western 
Association: Saturday, November 8, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. “ Road 
Experiments on the Design of Thin Bituminous Surfac- 
ings,”’ by Mr. Robert Slater. 

NoOrRTH-EaAst Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section : Saturday, November 8, 
2.30 p.m., Bolbec Hall, Newcastle-upon-Tyne. ‘“‘ The 
Elements of Aerodynamics and Some Points of Contact 
with Naval Architecture,” by Dr. F. H. Todd. JInstitu- 
tion : Friday, November 14, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘“‘ Wind Tunnel Experiments on 
Model Reaction Turbine Blades,”’ by Dr. M. R. Youssef, 
to be read by Dr. T. W. F. Brown. 

Junior INSTITUTION OF ENGINEERS.—Saturday, 
November 8, 2.30 p.m., 39, Victoria-street, Westminster, 
S.W.1. Informal Meeting. Lecture: “ Mills and Mill 
Gearing,’”’ by Mr. Rex Wailes. Midland Section: Satur- 
day, November 8, 2.30 p.m., The James Watt Memorial 
Institute, Birmingham. ‘“‘ Present Developments in the 
Design and Manufacture of Emergency Industrial Gas 
Producers,”” by Mr. O. J. B. Orwin. Institution: Satur- 
day, November 15, 2.30 p.m., 39, Victoria-street, West- 
minster, S.W.1. Annual General Meeting. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section: Monday, November 10, 6 p.m., Caxton Hall, 
Caxton-street, Westminster, S.W.1. “Thiokol in 
Canada and the U.S.A.,”” by Mr. W. H. Stevens. 

BRADFORD ENGINEERING SOCIETY.—Monday, Novem- 
ber 10, 7.15 p.m., The Bradford Technical College, Great 
Horton-road, Bradford. Charnock Night. ‘ Theory 
and Practice in Strength of Materials,”” by Mr. J. G. 
Jagger. 

ILLUMINATING ENGINEERING SocrETYy.—Tuesday, 
November 11, 2.30 p.m., The E.L.M.A. Lighting Service 
Bureau, 2, Savoy-hill, W.C.2. “ Industrial Lighting 
in Reconstruction,” by Mr. H. C. Weston. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
November 11, 2.30 p.m., The Geological Society’s 
Rooms, Burlington House, Piccadilly, W.1. Joint 
Meeting with the Chemical Engineering Group of THE 
Society OF CHEMICAL INDUSTRY. ‘“‘ Condensation of 
Water Vapour from Air,” by Mr. M. Hirsch. 

NEWCOMEN SocrETy.—Wednesday, November 12, 
2.30 p.m., The Institution of Mechanical Engineers, 
Storey’s-gate, Westminster, S.W.1. Annual General 


Meeting. (i) Presidential Address, by Col. C. E. Davies. 
(ii) “‘ Suffolk Windmills. Part I. Post Mills,”’ by Mr. 
Rex Wailes. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
November 15, 2.30 p.m., The Engineers’ Club, Man- 
chester. ‘“ Applications of Photography in Engineer- 
ing,” by Dr. D. A. Spencer. 

STOKE-ON-TRENT ASSOCIATION OF ENGINEERS.— 
Saturday, November 15, 6 p.m., at Messrs. Robert 
Hyde and Son, Limited, Stoke-on-Trent. “‘ The Engineer- 
ing Aspect of Artillery Equipment,” by Major Weir and 
Mr. W. Steeda. 
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‘TWENTY YEARS OF BRITISH 
MERCANTILE SEA POWER. 


MEMORIAL lectures, a type of discourse which 
appears to exercise a peculiar attraction for the 
councils of British technical and scientific institu- 
tions, have increased considerably in numbers since 
'the beginning of the present century, a tendency 
which is already causing some difficulty to those 
who are responsible for finding lecturers and suggest- 
ing subjects. It is not surprising, therefore, that 
a gradual change should be observable, in many 
such cases, in the character of the subjects selected. 
Usually, a series begins with lectures on topics 
bearing directly on the professional or other in- 
terests of the individual who is being commemo- 
rated, and recording, in particular, his own con- 
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| on-Tyne on October 31, tacitly admits as much. It 
| was, confessedly, a review of an era in British 
| shipping history that is definitely closed ; almost 
|a detached era, in that it is bounded by two wars, 
|one of which cut it off fairly completely from all 
that had gone before, while the present conflict 
threatens to impose an even more definite dividing 
line, economically and perhaps technically also. 
| The latter possibility, however, is outside the scope 
of his survey, which was concerned with the inter- 
national, political, industrial and, to some extent, 
the social conditions responsible for the decline in 
|the position of British shipping and shipbuilding 
between the close of the one war and the outbreak 
|of the next. Much of its argument depended upon 
| Statistics, and the British public as a whole has not 
| that fondness for statistical comparison which seems 
|to be inherent in the German and, somewhat sur- 
|prisingly, in the average educated citizen of the 
| United States; but some of Sir Westcott Abell’s 
statistics are of such great importance to the British 
nation that they deserve to be more widely known. 
World trade (imports plus exports), he observes, 
| grew from about 3,500/. millions in 1895 to about 
7,500l. millions in 1910, and increased a further 
/1,0001. millions in another two years. The curve 
rises steadily to a peak in 1900 and then, after a 
slight fall, rises again more steeply from 1901 to 
1907, an increase of some 30 per cent. being recorded 
lin these six years. There was then a rather more 
pronounced relapse for two years, followed by 
another rise, steeper than the previous one, reaching 
1,404/. millions in 1913. The trade of the United 
Kingdom practically doubled between 1895 and 
1913, and the curves for Germany and the United 
States show corresponding changes. By 1912, 
| these three countries shared roughly half of the 
| world trade of 8,440/. millions, Great Britain having 
some 29 per cent., Germany over 11 per cent., and the 
United States, just under 10 per cent. Comparative 
figures for the outputs of coal and pig-iron generally 
correspond to the totals for cash volume of trade, 
| indicating that the growth was in the amount of 
goods and was not merely due to rising prices. 
Mercantile fleets naturally expanded in sympathy 
with the growth in the amount of goods to be 
transported. The world tonnage of self-propelled 
shipping, which had been only 16,900,000 gross 
in 1895, had reached 43,100,000 tons by 1914, that 
of the United Kingdom alone growing from 9,700,000 
tons to 18,900,000 tons. The position of British 
shipping in relation to world shipping, however, was 
already beginning to decline, being less than half 
of the total at the end of this period, whereas it 
had been more than half at the beginning. More 





tributions to their study and development; but, 
in course of time, the field is widened to include | 
associated subjects, and then subjects which . are | 
merely associated with these, until the connection | 
with the original figure consists in little more than 
the title of the series. This has already happened 
with the Hawksley Lectures of the Institution of 
Mechanical Engineers, which, in recent years, have 
explored fields with which Thomas Hawksley can 
have had only the most slender connection, if any 
at all. There are indications that a similar change 
of type may eventually develop in the case of the 
Parsons Memorial Lectures, notwithstanding the 
exceedingly wide range of Sir Charles Parsons’ 
scientific, technical and industrial interests; and, 
indeed, a gradual transformation of this kind seems 
| to be inevitable in every such case, although there 
is no reason to suppose that the foundation of future 
lectureships on the same lines will be prejudiced by 
the recognised difficulty of maintaining their initial 
character. 

In the case of the Andrew Laing Lecture, which 
is delivered annually under the auspices of the North- 
| East Coast Institution of Engineers and Shipbuilders, 

the difficulty of finding suitable subjects has not 
| yet become acute, for there is likely always to be | 
a reasonable choice of topics connected with the | 
development of shipping, shipbuilding and, especi- 
ally, marine propulsion, to which Andrew Laing 
devoted his vigorous life almost to the exclusion of 
non-professional interests. There are, however, 





| practical difficulties in the way of any detailed 
| study of engineering practice in time of war; and 
| the range of Sir Westcott Abell’s lecture on ‘ Mer- 
| chant Sea-Power, 1919-39,” delivered in Newcastle- 





than 4,000,000 tons of United Kingdom shipping 
was lost during the war, at the close of which the 
total was 16,300,000 tons only. The post-war 
building boom, supplemented by the acquisition of 
ex-enemy tonnage surrendered under the reparation 
clauses of the peace treaty, brought the United 
Kingdom total to 19,000,000 tons in 1924, and 
20,000,000 in 1929; but thereafter a rapid decline 
set in, as the full force of the depression was felt, 


| and in 1934 the total had shrunk to 17,600,000 tons. 


There was a slight recovery, amounting to another 
300,000 tons, by 1939; but the total with which 
Great Britain entered the present war (exclusive of 
Dominions and Great Lakes shipping) was a clear 
million tons less than the tonnage available when 
the 1914 war broke out. 

The disparity in numbers of ships available was 
even more marked than the difference in total 
tonnage. It has been stated on many occasions 
that the British mercantile marine contained 2,000 
fewer ships in 1939 than in 1914. The detailed 
figures quoted by Sir Westcott Abell show how this 
decrease was distributed among the various tonnage 
groups. More than half of it came within the class 
of ships of between 3,000 tons and 6,000 tons gross, 
which was reduced from 2,355 to 1,214. This com- 
parison includes tankers. Actually, their numbers 
increased more than three-fold in that period (from 
112 to 375), but their complete uselessness for general 
trading purposes makes it advisable to omit them 
from any summary which depends for its value 
upon availability of tonnage for use wherever it 
may be wanted. It is preferable for tankers always 
to be excluded from comparative returns of tonnage, 
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which, otherwise, are liable to be misleading. Where 
war-time considerations are concerned, indeed, it 
is questionable whether the largest types—say, 
those of 20,000 tons and upwards—should not be 
omitted also, as they have little utility for general 
trading and, in any case, are almost certain to be 
requisitioned for purely military purposes, either 
as troop transports or as auxiliary cruisers. 

The tendency towards increased size among 
cargo-carrying vessels is less evident in other 
classes. In 1914, there were 131 British vessels of 
between 10,000 tons and 20,000 tons. This total 
jumped to 197 in 1929, but then remained sensibly 
constant and in 1939 was exactly the same. It 
will be seen, therefore, that practically the whole of 
the decrease in number of ships represented just 
that type, the general-purpose cargo vessel, of 
which a maritime nation at war has the greatest 
need ; a conclusion which is confirmed (although 
it really needs no confirmation) by the rate of decline 
in the numbers of officers and seamen employed. 
For some reason, the figures for these, as quoted in 
the lecture, do not correspond to the years for 
which the tonnage totals are given; but the fall 
from 196,000 in 1911 to 160,000 in 1937 sufficiently 
indicates the general trend, and explains also the 
difficulty that is to be expected in manning a 
rapidly expanded mercantile fleet. 

The even greater difficulties involved, at the 
outset, in accelerating the construction of ships to 
take the place of the missing 2,000 are strikingly 
shown by the comparative figures, also quoted by 
Sir Westcott, of the numbers employed in the 
shipbuilding and repairing industries. Unfortun- 
ately, these two associated, and yet distinct, occupa- 
tions are not separately presented. To some extent, 
they share a common personnel when both are 
carried on in the same establishment ; when repair- 
ing is slack, men may be transferred to new con- 
struction if there is sufficient of this in hand to 
absorb the temporary surplus, and vice versa. This 
mutual accommodation cannot be depended upon 
in time of war, however, when both industries are 
likely to be working continuously at their full 
capacity. When every allowance has been made 
for the increased output per man that should be 
possible with improved tools and methods, it is 
disturbing to note that the combined available 
personnel of the two, as represented by the returns 
of persons insured, fell from 311,000 in 1919 to 
175,000 in 1938. The lowest figure was reached 
in 1935 ; when the total was only 157,000, although 
this was not the worst year in respect of actual 
employment. That distinction belongs to 1932, 
when the number at work was only 67,000—little 
more than a fifth of the total employed in 1920. 

The chief benefit to be derived from such recapitu- 
lations as Sir Westcott Abell’s lecture is that they 
may educate those who must mould the immediate 
future to a proper understanding of their task. 
Apart from any question of the future relative 
productive capacities of the shipbuilding nations, 
it is almost impossible to predict how the redistribu- 
tion is to be undertaken of the European shipping 
still remaining afloat at the conclusion of hostilities. 
Great Britain is now employing a very large tonnage 
of Norwegian, Danish, Dutch, and Greek ships, in 
addition to some which were formerly German, 
Italian, French, etc. Other ships, in considerable 
numbers, which belonged to the countries now in 
enemy hands, are being used by the Axis Powers, 
and there is no means of estimating their ultimate 
serviceability or their eventual ownership, when the 
restoration of the world-carrying trade has to be 
undertaken. It is a reasonable certainty that, in 
many cases, their original owners have been com- 
pletely “ liquidated,” so that much more is involved 
than a mere re-transfer of ownership. There will 
be trade enough for them all for a few years after 
the war, but, as we have suggested before, it is 
unlikely that the total volume of world trade, when 
eventually it becomes stabilised, will be as high as 
it has been in the past. The tendency towards a 


bigger average size of cargo vessel cannot continue 
indefinitely, but there are no signs that it is likely 
to be reversed ; it seems probable, therefore, that 
world tonnage and numbers of ocean-going ships 
will both decline, which will call for some wise 
handling of post-war shipping and shipbuilding 
problems, 








THE NOMENCLATURE OF 
NON-FERROUS ALLOYS. 


For centuries practically the only industrial non- 
ferrous metal alloys employed were combinations 
of copper, zinc, and tin, and an alloy containing 
the two first-named metals was called brass and 
one consisting of copper and tin, bronze. Materials 
into which all three metals entered, such as gun- 
metal, were also made, but down to the closing 
years of the Victorian era the list of alloys regularly 
produced in industry was comparatively short. 
During the past fifty years, however, a steady 
development has taken place in non-ferrous metal- 





lurgy; aluminium, magnesium, nickel and other | 


metals have been made available to industry in 
quantity and the demands of engineers have become 
increasingly exacting. The multiplicity of alloys 
which has followed these developments has led to a 
gradual submerging of the old divisions. These, 
to some extent, have been lost sight of, with the 
result that new alloys, many of them of the ternary 
and quaternary type, have often been given mis- 
leading names. Among the first metallurgists to 
point out the need for some reform in the nomen- 
clature of alloys was the late Dr. W. Rosenhain 
who, nearly thirty years ago, drew attention to the 
confusion which was rapidly developing ; thus an 
alloy consisting essentially of copper and zinc and 
containing as little as 0-2 per cent. of manganese— 
and no tin—was called a “ manganese “bronze,” 
and a simple combination of the metals copper and 
aluminium, an “ aluminium bronze.” 

Dr. Rosenhain’s paper on this subject was read 
before the Institute of Metals in 1912, and the 
Council of the Institute considered the subject of 
such importance that, three months later, a Com- 
mittee on the Nomenclature of Alloys was appointed, 
with Dr. Rosenhain as chairman. This committee 
presented its first report to the Institute on 
March 18, 1914, and in this it stated that the 
principle adopted was that of denoting an alloy by 
the names, in English, of its component metals. 
placed in the order of increasing numerical import- 
ance from the point of view of chemical composition 
by weight. Thus an alloy containing 30 per cent. 
of zinc and 70 per cent. of copper was given the 
“ systematic” name of “zinc-copper”; one con- 


taining 10 per cent. of tin and 90 per cent. of! 


copper was named “tin-copper”; and one con- 
sisting of 3 per cent. of copper and 97 per cent. of 
aluminium was called a “ copper-aluminium ” 
alloy. The committee also proposed that where 
an alloy consisted of more than three metals, its 
name should be confined to the three present in the 
largest proportion, but that the presence of addi- 
tional elements should be denoted by the prefix 
“complex.” If, however, an alloy contained a 
small quantity of an element which gave it a 
distinctive character, that element could be named 
first. Thus a “complex tin-aluminium” upon 
which 0-25 per cent. of indium conferred distinctive 
properties became “indium complex tin-alu- 
minium.” The war of 1914-18 cut short the work of 
the committee and it does not appear to have been 
taken up again since ; at all events no further reports 
have been published. 

In a letter to the Editor of the Journal of the 


Institute of Metals for the month of September | 


1941, Dr. H. Moore states that the system of nomen- 
clature of alloys adopted by the committee, in its 
first and only report, appears to have been consist- 
ently followed in the publications of the Institute 
as far as possible, but that neither this nor any 
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brass”; “90:10 bronze,” “88: 10:2 gunmetal,” 
have been in everyday use for many years. Hence 
it appears difficult to understand why the committee 
decided to name an alloy according to the increasing 
numerical importance of the proportions of its 
constituent metals ; the other alternative, namely. 
that of placing the metal present in the largest 
proportion first and the remainder in descending 
order of numerical importance would certainly have 
received more general acceptance. We are not 
aware that the “indium complex tin-aluminium ” 
type of nomenclature has been adopted to any 
extent. The committee itself admitted that it was 
decidedly cumbersome. 

In his letter, Dr. Moore suggested the possibility 
of employing the system adopted in some of the 
Aeronautical Material Specifications recently issued 
by the Society of Automotive Engineers, New York. 
In this system, the basis metal is placed first and the 
alloying elements are then given, in brackets, in 
the descending order of the percentage present. 
Two examples of this are “ Aluminium-Alloy Sheet 
(Copper, Manganese, Magnesium), and Aluminium- 
Alloy Forgings (Copper, Silicon, Manganese).” 
While agreeing that the extent to which this system 
might replace long-established names is very 
doubtful, and that commercial considerations must 
not be overlooked, Dr. Moore suggested that such 
designations as “ copper alloys (tin),” “ copper alloys 
(tin, phosphorus),” “aluminium alloys (magnesium) ” 
and “ magnesium alloys (aluminium) ” seem to be 
free from ambiguity and are concise. Some objec- 
tions to this system, however, are raised by Dr. 
A. G. Dowson in a letter contained in the recently- 
published October issue of the Journal of the 
Institute of Metals. He states that brackets are 
inelegant in any case, and to put the alloying addi- 
tions as it were as an afterthought to the title of 
the alloy, is cumbersome even in print ; in speech 
it is almost impossible. Nevertheless he suggests 
a slight modification of the system, namely that of 
transposing the word alloy ; thus phosphor bronze 
would become copper (tin, phosphorus) alloy, and 
not copper alloy (tin, phosphorus). He is still 
sceptical, however, because he adds that, in actual 
| fact, the alloy would remain “ phosphor-bronze,”’ 
|.Dr. Dowson further states that, in the case of alloy- 
steels, popular alloys are quickly recognised by 
numbers; thus 18:8:1:1 is a widely used title 
for the steel containing 18 per cent. chromium, 
8 per cent. nickel, 1 per cent. tungsten, and 1 per 
cent. titanium. He suggests therefore that a 
system involving the use of numbers is practicable in 
the non-ferrous alloy field. 

In another letter in the October issue of the 
Journal of the Institute of Metals, Mr. J. D. Ellis 
makes the interesting comment that the question 
of whether alloys should be designated by their 
constituent metals in ascending or descending order 
of percentage should depend on whether the names 
of the metals are employed as nouns or as adjectives. 
He states that when such terms as “ phosphor 
copper,” “manganese bronze” and “aluminium 
brass” are used, the first metal name is adjectival 
and qualifies the basis metal or alloy. Mr. Ellis con- 
cludes, however, that the system of putting the 
basis metal first and the alloying elements in de- 
scending order of percentages, seems to be more 
logical than the exactly opposite principle adopted 
by the Committee on the Nomenclature of Alloys 
in its report of 1914. That, as we have stated, is 
also our opinion and we feel that most engineers 
will agree with us. The whole question of nomen- 
clature is of importance and is perhaps worthy of the 
attention of the British Standards Institution, and 








logical system has come into universal or even | even, after the war, of an exchange of views between 
general use. More often than not, Dr. Moore stated, | that Institution and a joint committee of American 


except in the Institute’s Journal, the metal present | metallurgical and engineering societies. 


The use of 


in the largest proportion comes first in the designa-| such terms as “ magnesium-rich aluminium-mag- 


tion used for an alloy, and this certainly appears 
to be common practice in America and on the 
Continent. In our view, the reason that the come 
mittee’s system has not been more generally adopted 
is to be found in this last statement of Dr. Moore’s. 
To most engineers and metallurgists it seems more 
logical to speak of an alloy, containing 30 per cent. 
of zine and 70 per cent. of copper, as a copper-zinc 
alloy rather than the reverse, especially as the 
universally accepted abbreviation for the alloy 
is “70:30 brass.” Similarly the terms “ 60:40 








nesium alloys ” is indicative of the confusion which 
has been allowed to develop. It may be that 
matters have already gone too far, and, in any case, 
even a strong and representative committee on no- 
menelature would have a difficult task in formulating 
a scheme which would be acceptable both to the 
scientific metallurgist and to the industry. We 
doubt whether such terms as “ manganese bronze,” 
“ phosphor bronze,” and “ aluminium bronze ”’ will 
ever be entirely eradicated as they have become to 
firmly established in the language of industry. 
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NOTES. 


THe “Q” CamparcGn. 


Ir will be remembered that measures were taken 


by the Government last winter to effect a quicker 


turn-round of ships by reducing the time spent in 
discharging, loading and repair. These measures, 


it was stated by Lord Leathers, in inaugurating the 


“Q” campaign at the Ministry of War Transport 
on Thursday, October 30, were so successful that 
the saving of time had been equivalent to the 
addition to the merchant fleets of many hundreds 
of thousands of tons. The “Q” campaign is a 
parallel movement to increase inland transport 
capacity, the letter symbolising the Q(uicker) 
turn-round of wagons, vans, lorries, barges, canal 
boats and any other medium employed in the 
movement of war supplies. 
the means of inland transport is imperative, not 
because of losses of vehicles, but by reason of the 
expansion of war industries. It is estimated, for 
instance, that an increase of about 250,000 tons of 
coal over the amount transported last winter will 
have to be provided, while there will be substantial 
increases in the traffic of other goods and in the 
number of workpeople conveyed to and from war 
factories. Transport improvement is handicapped 
by the virtual impossibility of obtaining new 
vehicles, of which the number required is estimated 
at 100,000 wagons and lorries, and by the calling up 
of over 100,000 transport workers. Though the 
railways are unable to obtain the desired quantity of 
new rolling stock, they are being improved by the 
provision of new loops, sidings and running lines 
and the re-modelling and enlargement of exchange 
junctions, the total cost of this work being some 
6,000,0001. The canal system is being used to a 
greater extent than formerly, and such equipment 


Increased utilisation of 


bracing. The deck is carried by steel spandrel 
columns resting on the arch, the columns being 
connected by steel girders under the concrete deck. 
The deck is 60 ft. wide, including a 10-ft. sidewalk 
on the side nearest the falls, and two 22-ft. road- 
ways separated by a strip 4 ft. wide. The deck is 
practically level and is at the same elevation as the 
natural top level of the gorge. There are 12 
approach traffic lines on the American side and 
14 similar lines on the Canadian side to facilitate 
customs and immigration inspections. On the 
latter side a large area of nondescript buildings has 
been demolished and is being laid out with gardens 
| at the approach, a change which will be noted as an 
improvement by those familiar with the old bridge. 





Brack Sea Fieetrs anp BaszEs. 


With the advance of the German forces in the 
region of the Crimea the opposing naval forces and 
bases in the Black Sea are of particular interest. 
Russia has undoubtedly the strongest force and, at 
present, the best bases, though the loss of Odessa, 
primarily a mercantile port, has somewhat reduced 
accommodation on the northern seaboard. The 
Russian fleet comprises a 12 in. gun battleship, 
completed in 1915, five cruisers, one old, mounting 
7-in. and 5-in. guns, 27 destroyers, of which six are 
old, approximately 50 motor-torpedo-boats and the 
same number of submarines. The main base, 
Sevastopol, has all repair facilities while there are 
some facilities available at Novorossisk which, 
however, can harbour a large fleet ; Batum, with no 
| repair facilities, has berths for some of the smaller 
ships, but not for the battleship, and a harbour which 
| may become untenable with inshore gales. The two 
| Axis-dominated Powers, Roumania and Bulgaria, 
have negligible fleets but valuable bases. Roumania 
has four destroyers, two of them old, an unknown 


|number of motor torpedo boats, since the original 





as mobile cranes, one of which is illustrated and | three have probably been added to by Germany, 
described elsewhere in this issue, is being provided | one, or possibly more, submarines and two mine- 
to help all forms of transport. The “ Q” campaign, | layers. Bulgaria has two motor torpedo boats and 
however, is concerned more with the utilisation of | some other small craft. The Roumanian base of 
existing material than with the provision of new,| Constanza has good repair facilities and could 
one of its objects being to emphasise, as regards | accommodate 15 cruisers, if used solely for naval 
railway working, the importance of much greater | vessels, and the Danube port, Braila, has good 
attention to the prompt release of wagons on | facilities which could be used by ships of less than 
inward traffic. Counts taken in the second quarter | 92] ft. draught. The naval repair vard at the 
of this year showed that the average number of | Bulgarian port of Varna, would be useful for small 
wagons standing on inward load for more than| ships, and there is a good harbour for small cruisers 
48 hours was nearly 60,000. A long-distance road | and lesser craft. All-weather berthing is provided 
vehicle might spend as much as 40 per cent. of its for seven merchant ships ranging from 3,000 tons 
time in loading and discharging, and its possible | to 8,000 tons. At Burgas, small cruisers and des- 
weekly mileage might be reduced, in consequence, | troyers could be harboured, but the port is without 
by as much as 280 miles. Apart from seeing that a | repair facilities. Berths for about six medium-sized 
quicker turn-round is effected on the wagons and | merchant ships are available. Turkey is a neutral 
lorries carrying their goods, traders can help the | country, but her Black Sea naval forces include the 
national effort by adjusting the rate at which | notorious 11-in. gun battle-cruiser Goeben, now very 
supplies are ordered to suit their capacity to dis- | old, two old 5-in. gun cruisers, four modern des- 
charge, and by co-operating with others so that the | troyers, two old torpedo-boats, seven modern sub- 
best use can be made of available labour by the! marines and three modern minelayers. The naval 
pooling of resources. They can consider what) base at Istanbul has good repair facilities and 
labour-saving devices they can install, what rational | unlimited anchorage in protected waters. 
improvements they can make in the lay-out of their : 
sidings and storeyards, how far it is possible to Tue Coat Position. 
increase the capacity of those yards, and what| The 24th report of the Select Committee on 
adjustment can be made to hours of work, to the | National Expenditure for the Parliamentary session 
end that wagons shall not stand idle under load, | of 1940-41 is concerned mainly with the supply and 
| distribution of coal during the present winter, and 
; > . with the possible economies that might be made 
Tue NiaGara Fats Baines. | with a view to reducing the demands upon such 
An international event of considerable interest was | supplies as are likely to be available. The fuel 
the opening to traffic on Saturday, November 1, of | requirements of industry are expected to be materi- 
the new “ Rainbow ” bridge at Niagara Falls. Seeing | ally heavier than those of last winter as a direct 
that the first of the steelwork was placed in position | result of the expansion of munitions production, 
in February of this year, though the ground for| and the diversion of so many miners and surface 
the approaches was broken in May, 1940, completion | personnel from the mines to the Services and into 
has been rapid. The bridge is of the fixed-end, or | manufacturing industry during the past 15 months 
hingeless, type with a total length of 1,450 ft., made | increases the need to reduce as much as possible 
up of a single steel arch of 950 ft. span with arched | the consumption of coal, either directly, or indirectly 
concrete approaches. The former bridge, it will be | through the gas and electricity supplies. The-sub- 
remembered, was destroyed by ice accumulation | committee on transport services, who drew up the 
early in 1938, as described on page 397 of our | report now adopted by the main Committee, point 
145th volume, the ice displacing the hinge pins, the | out that this need for economy was stressed in the 
centres of which were 20 ft. above the normal water | 8th report and again in the 16th report, and suggest 
level. 
abutments of the arch have been placed 50 ft. above 


say, over a week-end. 











are difficulties in applying these methods to gas 
and electricity. It is impracticable to cut off the 
supply when an allotted ration has been consumed, 
and if any attempt were made to regulate consump- 
tion by this means, thousands of workers in war 
industries would be seriously incommoded, and the 
cost of administering any such scheme would 
certainly be high. Apparently, ‘therefore, the 
approach to the problem must be by appeals to the 
public to ration themselves voluntarily. The report 
also recommends certain minor economies of elec- 
tricity used in wireless broadcasting and in other 
directions. As a matter of general principle, it is 
recommended that endeavours should be made to 
increase the output of gas coal, both for the purpose 
of rendering more gas available and for the sake of 
the by-products of carbonisation, some of which 
are essential in the manufacture of explosives ; 
and the Committee suggest that, as a means to this 
end, it is urgently necessary to reconsider the 
Government decision not to release miners from the 
Forces, and from other industries, to return to the 
mines. It may well be in the national interest, they 
state, to release skilled miners either permanently or 
during the summer months. In the case of elec- 
tricity supply, economic loss will be sustained if, 
by diminution of coal output, power stations are 
compelled to burn high-grade coal instead of the 
lower-grade fuel which is normally produced in the 
course of mining the higher-grade varieties. 


NATIONAL EMERGENCY STEEL SPECIFICATIONS IN 
THE UNITED STATES. 


A new scheme, launched recently by the Office 
of Production Management in the United States, 
will result, it is expected, in the increased production 
of steel during the national emergency. It is prof 
posed to concentrate on a minimum number o- 
steel specifications and compositions, and sizes and 
shapes of steel products, and the American Society 
for Testing Materials, the Society of Automotive 
Engineers, and the American Iron and Steel Institute 
have been requested to collaborate in this work 
with the War and Navy Departments, under the 
general supervision of the Office of Production 
Management. Representatives of these three insti- 
tutions and two Government departments and 
advisers from other interested organisations have 
been formed into an administrative committee 
under the chairmanship of Mr. C. L. Warwick, 
consultant to the Office of Production Management 
and secretary-treasurer of the American Society 
for Testing Materials. The aim of the administrative 
committee is to establish, as promptly as possible, 
a selected list of steel specifications, to be designated 
National-Emergency Steel Specifications. In effect, 
this procedure involves the selection of a minimum 
number of steel specifications, compositions and 
sections necessary to meet the requirements, both 
direct and indirect, of national defence. It is 
believed that the productive capacity of the steel 
industry, and of the manufacturing industries using 
steel for defence equipment, can be materially 





To prevent a repetition of the disaster the | that, in this respect, “the public, so frequently | operations. 
critical of Government Departments,” might set | bear constantly in mind the degree of scarcity of 


increased, within the bounds of existing manu- 
facturing equipment, by concentrating production 
on a reduced number of steels, particularly alloy 
steels. In establishing the list of National Emer- 
gency Steel Specifications, however, it is pointed out 
that consideration will have to be given to civilian 
requirements for steel, but it is the intention of the 
Office of Production Management to use the list 


as an aid in the determination of steel priorities and 
allocations. The administrative committee empha- 
sises that it does not propose to draw up new 
specifications ; its primary object will be to select 
existing specifications in such a way as to secure 
the maximum production of aeroplanes, tanks, 
guns, ships and other defence equipment. A classi- 
fication of steel products has been made, and com- 
mittees of technical representatives of both pro- 
ducers and users of steel are being organised to deal 
with this portion of the scheme. 
on carbon and alloy-steel plates, and on steels for 
aeronautical purposes, will be the first to commence 


The committees 


In all this work the committees will 


the water level and the same distance from the | them an example. So far as coal, coke and paraffin | critical metals and alloying elements, and the need 
water's edge. The main arch consists of two box | are concerned, economy can be enforced by with- | for conserving them for the most effective utilisation 


girders 56 ft. apar 


and 12 ft. deep, with cross! holding or rationing supplies to the public, but there ‘ in the defence programme, 
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a natural step to the setting up of stores, and, by 
the end of the Seventeenth Century, there were at 
| the Warren sheds for gun carriages, a proof house 


ACADEMY, WOOLWICH. | for guns, and magazines and workshops, but no 


In 1741, George II, by two warrants dated respec- | foundry. 
tively April 30 and November 18, directed that an | Before 1716, all ordnance for military and naval 
academy should forthwith be established at Woolwich | service had been obtained from private manu- 
for the instruction of those serving in the Artillery | facturers, but had been tested on Government 
or as military engineers. The earlier of the warrants | proving grounds. One of these proving grounds 
was issued by the King to the Duke of Montagu, | Was in Moorfields, to the north of the City of 
then Master-General of the Ordnance, and it set} London. Here also was a gun foundry, owned in 
forth that the Academy was intended “ for instruct- | 1684 by a Mr. Western, and in 1704 by Mathew 
ing the raw and inexperienced people belonging to| Bagley. At this foundry, in 1716, while 
the military branch of this office, in the several| captured by Marlborough were being re-cast, a 
parts of the Mathematics necessary to qualify them | Violent explosion took place and a number of 
for the service of the Artillery and the business of | persons lost their lives. This explosion, said to 
Engineers, and that there is a convenient room at | have been caused by the use of a damp mould, led 
Woolwich Warren, which is our property, and may | the Government to decide to have a foundry of 
be fitted up for that purpose.” The school, first | their own, and a Tower record of June 19, 1716, | 
known as the Royal Academy, and then as the Royal | states that “ It is therefore order’d that a Proposal 
Military Academy, came into existence with little | and Estimate be made for Building a Royal Brass | 
delay for forming “ good officers of Artillery and | Foundry at His Majesty’s Tower Place at Woolwich 
perfect Engineers,” and thus has now completed| & the Charge Defrayed out of the £5000 given 
two hundred years as the foremost military training | this year by Parliament for recasting Brass Ordn‘e 
centre in the country. It may be called the nation’s | & y' no time be lost herein, inasmuch as there are 
oldest technical college. Through it have passed | but 2 12 Pounders and not 1 18 or 24 Pounder for 
thousands of officers who afterwards rose to dis-| Land Service.” A month or two later it was 
tinction in the Army and many others whose | ordered that Schalch should “ be employed in Build- 
achievements are not only recorded in military|ing the Furnaces and providing of the Necessary 
history, but may be found in the annals of science | Utensills for the Royal Foundry at Woolwich at £5 
and engineering. Major-General William Mudge,|@ Day, untill Everything is provided and his per- 
who extended the meridian line into Scotland ;| formances approved.” The foundry buildings were 
Sir William Congreve, of rocket fame; Major-| built to the designs of the celebrated architect, 
General Colby, of the Ordnance Survey ; Sir William | Sir John Vanbrugh, and it was in one of these, 
Reid, famous for his study of storms; Major- | erected in 1719 and used as an office by the Board 
General J. E. Portlock, president of the Geological | of Ordnance, that the Royal Academy of Woolwich 
Society; Thomas Drummond, inventor of the | was opened in 1741; with the German mathemati- 
‘* Drummond ” light; Sir Henry James, director-| cian, John Muller, as headmaster. For more than 
general of the Ordnance Survey; Colonel (after- | 60 years the Academy was housed at the Warren, 
wards Major-General) H. Y. D. Scott, designer of | until the opening on August 12, 1806, of the new 
the Albert Hall; Major-General C. E. Webber, the | and extensive buildings on Woolwich Common, 
founder, with Sir Francis Bolton, of the Society of | erected at a cost of 150,0001. The old room in the 
Telegraph Engineers, now the Institution of Elec- | Arsenal continued to be used for various purposes 
trical Engineers ; Philip Cardew, the first electrical | by the Cadets until 1856. 
adviser to the Board of Trade ; Colonel A. W. Baird,| Now, of course, under the control of the War 
famous for his tidal observations ; and Sir Andrew | Office, the Academy when founded was in charge 
Noble, are but a few of those who began their career | of the Ordnance Board, a body constituted in the 
at the Royal Military Academy, and whose names | reign of Charles II, which continued in existence 
became household words in scientific circles. | till 1855. A writer in 1807 said that the Academy 

The choice of Woolwich as the home of the new/is under the direction of the Master-General and 
Academy was obvious, for, by the early part of | Board of Ordnance, and that its staff included a 
the Eighteenth Century, many of the military |lieutenant-governor, an inspector, a professor of 
activities which had hitherto centred round the | mathematics and three masters, a professor of 
Tower of London and the Artillery Ground at | chemistry, a professor of fortification and three 
Finsbury had been transferred to the Woolwich | masters, two masters of arithmetic, two French 
district. There, at the spot known alternatively as | masters, three drawing masters, a dancing master, 
the Warren of Woolwich, the King’s Warren, or | fencing master and others. The professors of miathe- 
Tower Place, was springing up the military establish- | matics have always been prominent in the work of 
ment to which George III, in 1805, gave the name | the Academy and some of them have contributed to 
of “The Royal Arsenal.” In older books it was | the development of the science of gunnery. 
frequently stated that the choice of Woolwich} At the time when the Academy was founded, 
Warren as the site of a foundry for guns was due to| Benjamin Robins (1707-51) was engaged on his 
Andrew Schalch (1692-1776), the Swiss gun founder, | epoch-making experiments on the flight of pro- 
who came to this country from Douay and who was jectiles, an account of which he gave to the Royal 
master founder at Woolwich from 1716 to 1776;| Society in a memoir entitled New Principles of 
but this tradition was shown to be untenable by | Gunnery. A sketch of his life was given in 
Lieut. G. E. Grover, R.E., F.S.A., who, in a paper | Encrneerrne of July 19, 1907, but a more extended 
entitled * Historical Notes on the Royal Arsenal at | review of his valuable discoveries is to be found in 
Woolwich,” contributed to vol. vi (1870) of the| F. L. Robertson’s book, The Evolution of Naval 
Proceedings of the Royal Artillery Institution, gave | Armament (1921). Robins was one of the appli- 
an account of his researches into records at the cants for a post at the Academy, but unfortunately 
Tower, the Public Record Office, the British| his merits for some reason were overlooked ; later 
Museum and other institutions. The Royal Dock-| on, however, his New Principles became the text- 
yard at Woolwich dates back to the days of} book at the Academy. He was not only a mathe- 
Henry VIII, but, said Grover, the earliest mention | matician of genius and a versatile experimentalist, 
of an Armoury in the district appeared in 1603.| but also possessed the power of lucid exposition. 
It was, however, the struggle with the Dutch in| The first headmaster, John Muller (1698-1776), was 
1667 which led to the first fortification of a part | of German parentage and apparently came to Eng- 
of the present Royal Arsenal. On June 13 of that} land early in the Georgian period. In 1736, he 
year, Charles II wrote to Prince Rupert setting} published a work on conic sections which he dated 
forth that, “having ordered works and batteries | from the Tower of London and dedicated to the 
to be raised in or near Woolwich for better security | Master-General of Ordnance. Little is known of 


THE ROYAL MILITARY 


of the river against attempts of the enemy, he wishes his early career, but, first as headmaster and then 
him to go thither and direct the same ; also charging | as professor of fortification at Woolwich, posts he 
persons of all ranks to obey his orders therein.” | held for twenty-five years, he gained a considerable 
For many years a tall building known as Prince | reputation, and it was once said that he was “ the 
Rupert’s Tower stood near the fortifications and/| scholastic father of all the great engineers this 
it was this that gave rise to the name ‘“ Tower! country employed for forty years.” He retired 


guns | Peter Barlow (1776-1862). 


| age, leaving behind him a series of useful works on 
jartillery, fortification and kindred subjects. The 
most important of his contemporaries was Thomas 
| Simpson (1710-61), best known to engineers ang 
|naval architects as the originator of Simpson's 
| Rules for measuring irregular areas. Simpson was 
| professor of mathematics from 1743 to 1761, and 
| one of the few British mathematicians comparable 
|with the great mathematicians of, the Cont nent. 
| Other mathematical professors in the Academy 
during its early days were Dr. Charles Hutton 
(1737-1823), Dr. Olinthus Gregory (1774-1841), and 
These four men had 
much in common. They all came from humbk 
homes, they were all largely self-taught, and they ql] 
hecame Fellows of the Royal Society. Like Robins, 
both Hutton and Barlow were awarded the Copley 
Medal for their scientific investigations, and Grevory 


}and Barlow left sons, Sir Charles Hutton Gregory 


(1817-98) and William Henry Barlow (1812-1:)2), 
who rose to be presidents of the Institution of ( ivi] 
Engineers. Another unexpected but interesting 
link between them was their connection, as contri 
butors or editors, with the once famous math. 
matical miscellany, The Ladies’ Diary, founded in 
1704, and its rival, The Gentleman's Diary, founded 
in 1740. At various times, Simpson and Hutton 
were editors of the former, and Gregory, of both. 
At a time when the study of mathematics languished 
at the universities, these Diaries formed a valuah\ 
medium through which British students, of math. 
matics in various parts of the country 
known to their fellows, and in their pages are to bx 
found some of the earliest writings of Simpson and 
his successors. 

It would take too much space to deal adequately 
with the memoirs, books, tracts, dictionaries, 
tables, etc., published by these four professors, or 
with their original researches and public activities 
A note or two, however, may perhaps be given on 
the work of Robins and its extension by Hutton 
and Gregory. In their time, the whole science of 
gunnery was transformed ; many absurdities wer 
swept away, and experiment harnessed to theory. 
The history of Robins’ work, first printed in 1743, 
was rather curious. Before it had made much 
impression in artillery circles, it was translated into 
German by Euler, who added many notes and 
illustrations, and published the whole in 1745. 
Some twenty years later, Hugh Brown, who occu 
pied a post at the Tower, re-translated this back 
into English and added some tables, and, under the 
title The True Principles of Gunnery the work was 
published in 1777 by order of the Board of Ordnance. 
By this time, Hutton had begun the extension of 
Robins’ experiments with the ballistic pendulum 
and whirling table, and these were carried on from 
1775 to 1791. Robins’ experiments had been made 
with musket balls, and the largest pendulum hr 
used weighed but 97 Ib. Hutton was able to 
experiment with smooth-bore cannon, and _ his 
pendulums ranged from 600 Ib. to 2,600 Ib. In 
another series of experiments, made at Woolwich 
in 1814, and with which Gregory was associated, 
the pendulum weighed 7,400 Ib., shots of 6 Ib., 
12 Ib., 18 Ib. and 24 Ib. being used. Gregory was 
also known for his experiments with a machine of 
rotation for measuring the velocity of shot, and also 
for his investigation of the velocity of sound. 
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THe LATE Mr. James Downs, 0.B.E., J.P.—We note 
with regret the death of Mr. James Downs, which occurred 
on October 28. Mr. Downs, who was the son of the late 
Mr. James Downs, of Hull, was born at Glasgow on 
June 2, 1856. He had been connected with the firm of 
Messrs. Rose, Downs and Thompson, Limited, engineers, 
iron founders and boiler makers, Old Foundry, Hull, for 
over 60 years, during the last 25 of which he was 
chairman of the company. He was educated privately 
and at Glasgow High School, and while still in his early 
twenties, joined the staff of the Old Foundry, Hull, of 
which his father had been appointed manager in 1859 and 
apartnerin 1871. He took part in all the activities of the 
firm, including the development of hydraulic machinery 
and oil-mill machinery and the erection of reinforced- 
concrete structures. During the war of 1914-18 he was 
responsible for the forging of large quantities of shells 
and the manufacture of other munitions. For his services 
he was made an O.B.E. Mr. Downs also served as senior 
vice-president, treasurer, and chairman of the Council 





From the building of fortifications, it was | from the Academy in 1766 and lived to an advanced 
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DR. J. S. PLASKETT, C.B.E., 
F.R.S. 


Dr. Joun Stantey PLasKett, the distinguished 
Canadian astronomer, died at Victoria, British 
Columbia, on October 17. The son of the late Mr. 

‘Joseph Plaskett, he was born near Woodstock, 
Ontario, on November 17, 1865, and educated at 
Woodstock High School. It is stated in The Times | 
that. owing to the death of his father when he was | 
14 years of age, young Plaskett spent some years on | 
the family farm. From his early years, however, | 
he had shown an aptitude for mathematics, and in | 





1885 was apprenticed with the Edison Electric | 
Company at Schenectady. In 1889, he was given | 
a position in the Canadian Edison Company at | 
Sherbrook, but soon afterwards entered Toronto 
University as assistant in the Physics Department. 
He made the most of his opportunities and, in 1899, 
graduated B.A. with first-class honours in mathe- | 
matics and physics. He then took up scientific | 
photography and his work in this sphere, combined | 
with his experience in engineering and also in| 
spectroscopy, gained for him a position in the | 
Astronomical Branch of the Canadian Department | 
of the Interior, Ottawa, in 1903. The two following | 
years were spent on the design and testing of | 
the spectroscopic equipment for the 15-in. telescope 
which was being constructed for the Dominion | 
Observatory at Ottawa. In 1905, Dr. Plaskett was | 
given charge of the Canadian Eclipse Expedition | 
to Labrador, and, in recognition of his services, was 
promoted to the position of astronomer of the | 
Dominion Observatory at Ottawa on his return. 

In 1906, he designed a new spectroscope for the 
determination of stellar radial velocities, and in 
1909 made a series of observations for the spectro- 
scopic determination of solar rotation. It became 
evident that work was being hampered for the lack 
of a telescope larger than the 15-in. instrument at 
Ottawa and mainly owing to Dr. Plaskett’s efforts 
a 72-in. reflecting telescope was set up at the 
Dominion Astrophysical Observatory, Victoria, 
British Columbia, of which he was made director in 
1917. He continued in this capacity until his retire- | 
ment in 1935, gaining an international reputation 
for his work on the velocities and characteristics of 
the O-type the dimensions of eclipsing 
variables, and other matters. These researches 
resulted in the discovery of a massive and bright 
star which was named the “ Plaskett Star.” He 
was the recipient of many honours, among them 
being the honorary degree of D.Sc. of Pittsburgh 
and Toronto Universities and that of LL.D. of the 
Universities of British Columbia ; McGill, Montreal ; 
and Queen’s, Kingston, Ontario. He was made a 
Fellow of the Royal Astronomical Society of 
Canada in 1907, a Fellow of the Royal Society of 
Canada in 1910, and a Fellow of the Royal Society 
in 1923. He was awarded the Rumford Premium 
of the American Academy of Arts and Sciences, 
the George Darwin Gold Medal of the Royal Astro- 
nomical Society in 1930, and the Bruce Medal o 
the Astronomical Society of the Pacific and the 
Flavelle Medal of the Royal Society of Canada in 
1932. He was made a C.B.E. in 1935. 
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| values up to 10 columns. 


MR. W. W. MARRINER. 

THERE can have been comparatively few men, | 
in the history of British shipbuilding and marine | 
engineering, who could claim such a long association | 
with one firm or who commanded a greater respect | 
than Mr. W. W. Marriner, of Messrs. Yarrow and | 
Company, Limited, Scotstoun, whose death, on | 
October 29, we regret to record. His intimate | 
connection with many of the pioneer developments | 
initiated by the late Sir Alfred Yarrow brought | 
him prominently to the notice of naval and mer- | 
cantile shipping circles in many parts of the world 
while he was yet a young man. He was eminently 
fitted to bear responsibility, however, both in his | 
technical and business qualifications and by the 


| 
| 


|eering manager. 


ENGINEERING. 
of age, but was still actively concerned in the 
business of Messrs. Yarrow and Company, in which 
the whole of his professional life was spent, and in 
which he had risen from apprentice to director. 
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| 4}-TON MOBILE CRANE FOR 
| RAILWAY WORK. 


| THe utility of the mobile crane has been recognised 
|for some years in railway work, particularly since 


William Wright Marriner was the eldest son of | the container system of goods transport has been insti- 


the Rev. John Stuart Marriner, of Queen Camel, 
Somerset, and received his early education at 
Bradford Grammar School from 1880 to 1885. 
Thence he proceeded to Leeds University, then to 
Yorkshire College, where he graduated B.Sc. in 
1887. In the same year he entered the Yarrow yard 
at Poplar as an apprentice and, on the completion 
of his apprenticeship in 1891, remained with the 
firm as a draughtsman. He was employed in this 
capacity for about three years only, being appointed 
assistant manager in 1893 and subsequently engin- 
It was in this capacity that he 
accompanied Mr. A. F. Yarrow (as Sir Alfred then 
was) to Scotstoun in 1906, when the decision was 
taken to move the shipyard to the Clyde. A 
skilful experimentalist, with a strong scientific 
bent in addition to sound engineering skill, he played 


marine machinery and in solving the problems, 


His 


especially of vibration, to which it gave rise. 


share in the evolution of the Yarrow-Schlick- | 


Tweedy system of balancing was considerable, and 
in later years he was equally and successfully con- 
cerned in countering the effects of vibration in 
turbine machinery. He was also prominent in the 
introduction of the Yarrow water-tube boiler, and 
marine-engineering improvements. He 


in many 


| spoke comparatively seldom at meetings of technical 


institutions, although he had been an associate- 


|member of the Institution of Civil Engineers for | 


some 47 years, and was a member of the Institution 
of Naval Architects (serving for some years on the 
Council), the Institution of Engineers and Ship- 
builders in Scotland, the Institute of Marine Engin- 
eers, and the American Society of Naval Engineers. 
In 1905, he read a paper before 
Naval Architects, on the influence of depth of water 
on the speed of ships, for which he received the 
Institution Gold Medal, and, in 1920, one on “ High- 
Speed Craft during the War,” before the Institution 
of Engineers and Shipbuilders in Scotland. 
represented the latter institution on the British 
Corporation Technical Committee. Although his 


working life was devoted primarily to one branch | 


of engineering, he retained always a scientific breadth 
of vision and an unfailing resourcefulness, as an 
instance of which may be mentioned his suggestion, 
now the recognised treatment, to prevent “ trench 
feet ’’ among soldiers by the application of whale oil. 








LETTER TO THE EDITOR. 


METHOD OF FINDING THE 
EQUATIONS OF CURVES. 
To THE Eprtor OF ENGINEERING. 
Str,—Adverting to Mr. J. C. Barnes’ very lucid 
“Method of Finding the Equations of Curves,” 
published in your issue of October 24, on page 334, 
it may interest any of your readers who desire to 
examine curves yielding more than five columns of 
differences, to know that De Morgan, in his Differen- 
tial and Integral Calculus (1842 edition), gives C 
This table is also in 
Boole’s Calculus of Finite Differences, (1860 edition). 
Yours faithfully, 
C.1. D. 
Hove, Sussex. 
November I, 1941. 








MAXIMUM PRICES FOR Basic SitaG.—The Control of 
Fertilisers (No. 15) Order (S.R. & O. 1494) institutes 
uniform maximum prices for basic slag for the country 
as a whole. 


BRITISH CHAMBER OF COMMERCE IN BELGIUM.—The 


annual general meeting of the British Chamber of Com- | 
merce in Belgium will be held at the offices of the Lon- | 


don Chamber of Commerce, 69, Cannon-street, London, 
E.C.4, on Wednesday, November 12, at 12 noon. The 
meeting is called to comply with the requirements 


He | 


tuted. The London Midland and Scottish Railway 
|Company, for example,*employs a number of these 
| cranes with a lifting capacity of 6 tons, and this load 
can be carried while the vehicle is moving. The 
company, however, have found a demand for a crane 
with a smaller lifting capacity not capable of carry- 
ing the load in motion. This demand has recently 
been met by the purchase of six 44-ton cranes of the 
type shown in the illustrations, Figs. 1 and 2, on 
page 370. It is scarcely necessary to stress the utility of 
the cranes in speeding up the handling of goods in such 
| areas as docks and goods yards. It may be stated, 
however, that they are located at suitable centres and 
may be run under their own power to the site where 
they may be temporarily required ; for instance, to a 
| goods yard which is only equipped with a stationary 
| hand-operated crane up to which the railway wagons 
| have to be shunted for unloading. The cranes were 


| supplied by Messrs. Bay City Shovels, Incorporated, 


la notable part in the development of high-speed | Bay City, Michigan, U.S.A., being received over here 


|in parts and assembled by the L.M.S. Railway Com- 
| pany. A further 25 cranes will shortly be available. 

One of the cranes is shown in Fig. 1, as arranged for 
| travelling from place to place, the jib being anchored by 
| hooking the block on to the front bumper beam, and 
| having the front portion lowered from a hinge about 
| midway along its length in order to reduce the head- 
room. The back portion of the jib is also anchored 
| by clips at the back of the cab. The overall length in 
this condition is 34 ft. 6 in. over the jib, and the 
| overall height is 11 ft. 6 in. When the crane is in 
| working condition the overall length is 25 ft. 4 in. 
The extreme width, at the rear, is 8 ft. The total 
weight, as arranged for travelling, is 10 tons 15 cwt. 
The capacity of the crane depends on whether the load 
|is taken on the wheels or transferred to the ground. 
| The latter condition is shown in Fig. 2. A structure 
| at the rear of the chassis houses a pair of joists, which 
| can be pulled out, one on each side, as shown, so as to 


the Institution of | rest on chocks, normally carried behind the cab. A 


| hinged link on each side connects the chassis with the 
| underside of the roller path. This is secured by a pin, 
| with the result that the load is taken off the axle springs 
and a rigid structure between the roller path and the 
ground is secured. The links have a screw adjustment 
so that they can be set to compensate for differences in 
| level, as would be the case if the crane were working on 
| a cambered surface. 
The maximum load-lifting capacity is 4} tons at the 
| minimum radius. With a 10-ft. radius the capacity is 
4 tons, and at a radius of 25 ft. it is 18 ewt. When 
the rear support is not used, that is, when the load is 
| transferred to the wheels, the lifting capacity at a 
radius of 10 ft. is 30 cwt., and at a radius of 25 ft. is 
8 ewt. It will be apparent from Fig. 1, that a safe 
load-lifting quadrant and pointer is provided at the 
base of the jib, separate graduations being provided for 
both conditions of working. The double wheels at 
the rear have tyres 11 in. in width. 
The crane has a full circle swivelling movement on 
four large diameter tapered rollers on a conical roller 
| path. Rotation through a complete circle in the 
| unloaded condition takes under half a minute. The 
lifting speed ranges from 30 ft. to 40 ft. per minute. 
The height of lift at the maximum radius is 24 ft. 9 in. 
from the hook to the ground, and at the minimum radius 
it is 11 ft. The jib has an overall length of 26 ft. The 
| crane is operated by a 33-h.p. six-cylinder “ Hercules ” 
| petrol engine, with radiator cooling, transmission to the 
several movements being through friction clutches. The 
controls are conveniently grouped in a projecting cab, 
| which gives a clear view of the jib, as will be evident 
from Fig. 2. This cab has a sliding door, shown closed 
in Fig. 1, and the whole of the machinery is housed 
|in an opening at the rear of the housing permitting 
| adequate ventilation of the engine. The chassis 
scarcely calls for comment; its general construction 
will be clear from the figures. A six-cylinder engine 
developing 40 h.p. is fitted, and is capable of travelling 
the crane at 30 m.p.h., though it is usually run at 
20 m.p.h., this being the statutory limit in Great Britain 
for vehicles of the weight involved. A recent inspection 
of one of the cranes gave the impression of great handi- 
ness and mobility, which should prove of considerable 
service in reducing the time required for handling 
railway-borne goods. 








SENIOR FIRE OFFICERS’ ASSOCIATION.—At a special 
meeting of the Chief Fire Officers’ Association, held 
| recently in London, it was decided to change the name of 

the Association to The Senior Fire Officers’ Association. 
| Membership will be open to full-time executive officers 


possession of a distinctive personality which every-| of the Articles of Association of the Chamber, and the | of the National Fire Service, holding a rank or status not 
where inspired a warm regard. 


He was 73 years | 





business to be conducted wil] be formal. 





| below that of column officer. 
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In the course of a conversation with representatives 
of the Press before the opening of the International 
Labour Organisations’ conference at New York last 
week, Sir Frederick Leggett, chief industrial commis- 
sioner there and British Government delegate to the 
meeting, is reported to have expressed the opinion that 
operatives engaged on the production of munitions 
were working too hard and too long to ensure efficiency. 
Many, he said, were working seven days at a stretch 
and putting in as many as 70 hours a week. His view 
was that 56 hours a week should be the maximum for 
men on heavy work and 60 hours for others, and that 
there should be one day’s rest in seven days. Food 
restrictions—particularly in respect of meat and 
cheese—had materially affected production, but, even 
so, the man-power and production situations had 
improved, and if United States aid continued to flow 
at the present rate, the worst would be over. Sir 
Frederick added that there seemed to be no limit to 
the possibilities of Britain’s labour resources when the 
organisation was completed of the vast hordes of 
employable part-time workers, such as housewives, 
teachers and office workers. 


Mr. Carter Goodrich, chairman of the Governing 
Body of the International Labour Organisation, who 
presided at the opening of the conference, said that 
the meeting had been called in the belief that social 
justice and the basic elements of economic democracy 
were not luxuries to be thought of only when the stern 
business of fighting had been settled, but the essence 





ENGINEERING. 
Western Hemisphere. “Before we decide how we are 
going to live,” he said, “‘ we must first make sure we 
are going to live. You can collaborate as much as 
you damn well please when it is over, but if we have not 
won it will not count for anything.” 


In its latest report, the House of Commons Select 
Committee on National Expenditure states that it 
has noted with regret that there has been but a 
negligible increase in coal production over the industry 
asa whole. On indisputable evidence from both sides 
of the industry, it says, avoidable absenteeism is still 
a main cause. The importance of making the most 
economical use of raw coal is explained, and it is sug- 
gested that since the by-products of coal are essential 
for explosives, the fuller use of gas for domestic pur- 
poses might well justify encouragement. 


The foregoing is, the committee goes on to say, a 
matter of considerable importance, and provides a 
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| THE LOCOMOTIVE IN MECHAN 
ENGINEERING.* 


By W. A. Stanrer, M.I.Mech.E. 
(Concluded from page 360.) 
| Tue question of compounding has already been 
| referred to. Although a standard feature of marine 
| reciprocating-engine design, it has not found extensive 
favour in any country other than France. In England 
it has been the subject of repeated trials—no less than 
12 per cent. of all the locomotive papers ever read 
before the Institution are on compounding—and jn 
| theory it has obvious advantages over simple expansion. 
These advantages are especially marked at higher 
| working pressures, above 300 Ib. per square inch, where, 
if expansive working is attempted within the contines 
of a simple cylinder, either the cut-off has to be so 
early that the turning moment becomes undesirably 
uneven, or, alternatively, with a reasonable cut-off, 
the exhaust pressure is too high, causing loss by incom. 
lete expansion. It must be confessed that many 
ritish attempts have contained serious defects : ’ 


ICAL 


| 


| 


mn 





strong argument for increasing the winning of gas coal | 
from the pits and makes more urgent the reconsideration | densation, causing serious loss, and lack of under 
of what is understood to be the Government decision—| standing of the principles of steam flow have often 


namely, that miners should not be released from the | rendered the engines more sluggish than their simple 


Services to return to the mines. “It may well be in| 
the national interest,” the report continues, “ at least | 
to reconsider the release of miners skilled at the coal | 
face, either permanently or for the summer months| 
only (in order to build up stocks) if the subsequent | 
return of such men to the Services is essential. It may 
also be necessary to consider the further release, where 
possible, from other industries to which the Essential 


expansion contemporaries. Superheating, which 
brought fresh life to the compound on the Continent, 
has only been applied in any scale to one British typx 

the “ Midland” compound; within the limits of its 
size, good work has been and still is being done by this 
class. It has, however, never been modernised as 
regards its cylinder and valve-gear design, so its actua| 
efficiency is below that of the present-day simple expan 





of the conflict and the very stuff for which free men 
fought. If the members of the International Labour 
Organisation had no use for it during the war, it would 
not be strong enough to work for reconstruction after- 
wards. Miss Frances Perkins, United States Secretary 
for Labour, was unanimously elected chairman of the 
conference. In her opening speech, Miss Perkins 
declared that the development of the world’s resources 
must be expanded in order to achieve “ levels of comfort 
which the world’s population might enjoy with profit 
and peace.” 


Work Order has been applied, of men now engaged 
therein who were formerly experienced coai-face 
workers.” 





The Ministry of Labour Gazette states that the 
changes in rates of wages reported to have come into 
operation in September resulted in an increase of about 
39,0001. in the weekly full-time wages of about 238,000 
workpeople—and a decrease of about 1,500/. in those 
of 76,000 workpeople. Unemployment allowances 
(exceeding the cost of administration) in the four weeks 
which ended on September 27, amounted to approxim- 
ately 289,000/. compared with 796,000/. in the corres- 
ponding period of 1940. 





At a conference in Carlisle on Tuesday last week, 
representatives of the Shipbuilding Employers’ Federa- 
tion and of the Shipyard Group Council of the Con- | 
federation of Shipbuilding and Engineering Unions 
resumed consideration of the application of the workers 
for a substantial increase of wages. Mr. Ormston, had been reviewed and a general discussion taken place 
president of the employers’ organisation, replied to the} on it, at a meeting of the Joint Consultative Com- 
case for the claim submitted at the earlier meeting by | mittee. No details of the review or the discussion were 
Mr. J. W. Stephenson, chairman of the Shipyard Group | given. The Joint Consultative Committee is com- 
Council of the Confederation. He said that after very | posed of representatives of the British Employers’ 
full and careful consideration of the matter, the em-| Confederation and representatives of the General 
ployers had been unable to satisfy themselves that | Council of the Trades Union Congress. 
anything had happened since January last which called | 

The latest phase of the “ closed shop ”’ question may 


for an adjustment of the award then made by the 
National Arbitration Tribunal. Mr. Stephenson said 

that the unions were disappointed with the industry’s| be said to be peculiarly American, although adherents 
reply to their application and would submit it for) to the principle are not unknown on this side of the 
consideration to the executives of the societies belonging | Atlantic. One important association of coal-miners 
to the Confederation. |is, for example, threatening trouble over it. The 





The Ministry of Labour and National Service 
announced last week that the man-power question 


Later in the week the claims of the engineering trade a 
unions were again discussed at a conference, in London, | the American Federation of Labour and the Congress 
with representatives of the Engineering and Allied| of Labour Organisations—and that if an employer 
Employers’ National Federation. The Amalgamated | agreed to give work only to trade unionists he would 
Engineering Union and the National Union of Foundry | have to discriminate between A.F.L. and C.L.O. 
Workers asked for an increase on basic rates of 4d. organisations. The American miners who are threaten- 
an hour, and the unions affiliated to the Engineering | ing wide-spread trouble, belong, of course, to the 
Joint Trades Movement—to which the Amalgamated | (_[,.0., while most of the other organisations—certainly 
Engineering Union and the National Union of Foundry | the craft unions—are affiliates of the American Federa- 
Workers do not belong—for an advance of 10s. a week | tion of Labour. In that position there are obviously 
also on basic rates. Sir Alexander Ramsay, Director) the germs of trouble—possibly for employers—cer- 
of the employers’ federation, gave a reasoned reply to tainly for one of the two groups of unions. 
the cases submitted on behalf of the unions at an} 
earlier conference and intimated that the employers | 
could not see their way to agree to the proposals. The 
representatives of the Joint Trades Movement will,| Gallup Institute revealed that the overwhelming 





no doubt, report the decision to the executives of the | majority of Americans reject the principle of the “ closed | 


various unions concerned. The executive of the Amal-| shop.’ To the question, “ Are you in favour of the 
gamated Engineering Union seems to be bound by these | closed shop requiring every worker in a company to 
words in the resolution adopted by the National| belong to a union before he can be hired ?”’ 13 per cent. 
Cominittee at its meeting in Llandudno this year :—} answered “ yes,” and 77 per cent. “no.” Ten per 
“ Failing a satisfactory settlement the National! cent. were undecided. The corresponding numbers 
Committee be recalled forthwith to decide the policy | answering a similar question in June, 1939, were 23 
to be adopted.” | per cent., 62 per cent. and 15 per cent., respectively. 





According to the New York correspondent of The 
Times, one of the most effective addresses at Friday’s 
session of the International Labour Organisations’ 
special conference was delivered by Mr. George Gibson, 


The ages of reservation in the Civil Service are to 
be raised from 25 to 30 in the administrative, executive 
and analogous grades if the appointments were before 
last year’s president of the British Trades Union| the war and from 30 to 365 in the clerical and analogous 
Congress. Without seeking to minimise the importance | grades whatever the date of appointment. A survey 
of planning for post-war reconstruction, Mr. Gibson | of the Civil Service requirement of women is now being 
declared, amidst “ hearty applause,” that the immedi-| made by the Kennet Committee with the object of 
ate need was for all-out aid to Britain and her allies | setting younger women free for industrial work or for 


sition is complicated in the United States by the | 
ct that there are two large groups of unions there— | 





A recent poll taken in the United States by the | 


sion engine. An analysis of its cylinder losses was the 
subject of a paper before the Institution in 1927.+ 

It is also possible to understand now why the French 
De Glehn compounds, imported by the Great Western 
Railway in 1903 and 1905, did not give results superior 
to the simple-expansion designs of Churchward. 
Chapelon’s work has indicated how serious were the 
effects of restrictions in ports and passages in this early 
design. Now that modern French investigation has 
so extended our knowledge of how a compound loco- 
motive should be designed, the question naturally 
arises, Why we should not in this country abandon 
simple for compound ex ion? The answer is that 
the thermal gain would more than counteracted by 
a mechanical loss. Fig. 10, opposite, shows that it is 
impracticable to combine within the British loading 
gauge both the large low-pressure cylinders required, 
and the bearing and crank dimensions shown by 
experience to be essential for freedom from heated 
bearings and for high mileage between repairs. This 
diagram shows the cylinders of a representative French 
four-cylinder compound locomotive applied to an 
L.M.S.R. “‘ Coronation” type. The dimensions given 
between wheels and between frames, and for the crank 
and the outside crankpin, are those of the “ Corona- 
tion” class; but the available length for the axle 
journals is only 7 in., which is inadequate for reliable 
service. Those of the “‘ Coronation”’ are 10 in. long. 
The cylinders are arranged on the horizontal centre-line 
of the coupled wheels. The axes of the high-pressure 
cylinders are 2,240 mm. (7 ft. 4-2 in.) apart on the 
French engine ; whereas they could not be more than 
7 ft. apart, to keep within the British loading gauge. 

For triple and quadruple expansion the difficulties 
are still greater, and there are only two examples of 
which I have any record. In 1895, a light 2-2-2 engine 
was converted by F. W. Webb from simple to triple 
expansion, but this effort was entirely unsuccessful. 
Then there is the modern 4-8-0 engine “ L. F. Loree,” 
of 1933, on the Delaware and Hudson Railroad in 
America, concerning which no published results have 
yet been seen in this country; but I understand that 
this locomotive has now been withdrawn from service. 

In England, a large volume of testing has been under- 
taken on the road under service conditions at variable 
8 Early in the history of the Great Western 
Railway, Sir Daniel Gooch built a dynamometer car for 
| testing locomotives on the road. Fuel consumptions 
per ton-mile are capable of locating the effect of major 
alterations, provided a sufficient number of runs are 
made under identical conditions of engine working and 
loading, in order to smooth out the effect of variation 
in running resistance from day to day. Continuous 
measurement of the work done at the drawbar by means 
of a dynamometer gives much more accurate results, 
and is the most widespread form of testing at present. 
The results are still not entirely independent of varia- 
tions in running resistance, however, and in comparing 
results so obtained, due regard must be paid to com- 
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* Presidential address on “‘ The Position of the Loco- 
motive in Mechanical Engineering,’ delivered to the 
Institution of Mechanical Engineers, in London, on 
Friday, October 24, 1941. Abridged. 

+ “An Investigation into the Cylinder Losses in a 
Compound Locomotive,’” by E. L. Diamond. Proc. 





by the United States and all other nations in the! the auxiliary services. 


1. Mech.E., 1928, page 465. 
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Abroad, stationary testing plants have been at work 
since 1895, and in particular the Pennsylvania Com- 


This method of testing, although not of scientific) pany’s plant at Altoona has, through its published 
exactitude, has been of great value. Table III, on| bulletins, had a considerable influence on British design. 
page 379, gives some particulars of coal and water con- | The stationary plant erected by the Great Western 
sumption per drawbar horse-power hour, for various | Railway at Swindon in 1905 has provided useful data 
locomotives. The table illustrates the progress in | for the design of engines on that railway, but is of 
increased loads and speeds and lowered fuel consump- | limited capacity. Sir Nigel Gresley, in his paper before 


tion from 1927 onwards. It also contains four interest- 
ing individual comparisons: (1) an indication of the 
effect of mileage on efficiency (cols. B and C); (2) the 
“ Turbomotive,” as against the nearest comparable 
reciprocating engine; (3) the ‘‘ Coronation” engine 
with light and heavy loads, showing a wide range of 


economical working ; and (4) low-degree versus high- | 


degree superheat (cols. J and K). The figures cited 
are reasonably comparative as between the examples 
shown in the table, but they must on no account be 





compared with similar figures obtained from constant- | " ~ , 
| begun before the war, although it will not be com- 


speed tests, whether on the road or on test plants. 


Many of the large and obvious savings in fuel con- | 
sumption have been made by the study of data | 
furnished by the methods of testing described above ; | 


but from now onwards each forward step will not only 
be more difficult to obtain mechanically, but its cost is 
likely to be high enough to make a very close estimate 
of the saving essential. For this reason, more exact 
experiments are necessary, and two methods of 
approach can be followed. One takes the form of a 
stationary testing plant, and the other involves the use 
of mobile apparatus. There are difficulties in the 
way of finding what goes on in a locomotive cylinder 
on the road. Indicator cards can be taken while 
running in service, but as the indicators have to be 
connected to the cylinders by long pipes to bring them 
into a position where they can be worked, and as the 
indicator drive has often to consist of long and slender 
rods for the same reason, distortions occur at high speed, 
and the indicated horse-power recorded ceases to corres- 
pond with the actual. Electrical indicators reading at 
a distance suitable for this purpose have not yet been 
perfected. Again, there is difficulty in measuring the 
cylinder feed at the moment when the indicator card 
is taken; and under conditions of variable-speed 
testing it has been impossible to record an accurate 
water consumption over the brief periods in which it 


| 


| sideration of thermal efficiency alone. 





remains constant. These factors together form the | 
greatest justification for testing at constant speed on | 
a stationary plant where the data referred to can be | 
obtained with complete accuracy. 





the Institution in 1931,* reviewed the progress of such 
oes up to that time, and also made a strong plea 
or a similar plant in this country, to take the largest 
engines. Realising that no test results obtained under 
different conditions abroad, with locomotives having 
widely different characteristics from our own, could be 
any real substitute for our tackling this problem our- 
selves, he persisted and eventually triumphed. The 
plant, as a joint enterprise between the London and 
North Eastern and London Midland and Scottish 
Railways, was authorised and its construction was 


pleted during hostilities. Figs. 11 and 12, on page 378, 
show the present state of the building. 

The second method of approach to which I have 
referred carries the matter a stage beyond the con- 
It is necessary 
to couple that efficiency with actual operating con- 
ditions, and this is an aspect of the matter which can 
only be truly evaluated on the road. I refer par- 
ticularly to the possibility of modifying train loads 
and schedules so as to ensure that the engines are 
always working as nearly as possible at their condition 
of maximum efficiency. It may be argued that, 
when the curve relating efficiency to power output 
can be made flat enough, scientific train loading will 
offer no advantages within very wide limits, since the 
locomotive’s best efficiency will be available over a 
wide range of speed and load. In this possibility 
is contained the steam locomotive’s main potential 
advantage for railway traction, as against Diesel and 
electric prime movers which, for maximum efficiency, 
are required to work within much closer preordained 
limits. In plain fact, however, while the curve for a 
modern steam locomotive is flatter than for alter- 
native forms of power, there is none the less an optimum 
rate of working, and to explore the application of this 
factor to traffic conditions is also a matter for experi- 
ment. Once again a great amount of useful data has 





* “ Locomotive Experimental Stations,” by H. Nigel 
Gresley. Proc. I.Mech.E., vol. 121, page 23 (1931). 


been built up from variable-speed dynamometer-car 
tests. Such tests, for example, have formed the basis 
of the working schedules for the Coronation Scot train, 
and the Midland Division accelerations of pre-war 
days. To investigate this aspect more closely, how- 
ever, it is proposed, by means of constant-speed testing 
on the line, to build up characteristic curves of the 
most economical performance under every condition 
of working for each class of engine. 

The use of the brake locomotive to maintain constant 
speed over the test run was initiated by Czeczott in 
Poland in 1923. It has been widely developed in 
France and Germany and was introduced into this 
country by the late Sir Nigel Gresley, on the London 
and North Eastern Railway. Instead of using an old 
steam locomotive for the p , it is proposed on the 
London Midland and Scottish Railway to use electrical 
braking vehicles, known as mobile testing units: These 
units are akin to electric motor coaches, except that 
the motors act as generators; the current generated 
as they are hauled by the engine under test is dissipated 
through large air-cooled resistances. Any desired 
constant speed is maintained, irrespective of gradient 
by an automatic control of the generator output. The 
advantage of this method over the brake locomotive 
as used on the Continent is that it gives a very much 
closer speed control, which can be set from a panel 
in the dynamometer car ; and, in addition, the electrical 
units can operate in the highest speed range, where a 
brake locomotive might be expected to encounter 
mechanical troubles. The testing unit consists of 
three vehicles which can be used singly or in combina- 
tion according to speed and load requirements. Fig, 13, 
on page 378, gives an impression of one of these units, 

I have dealt at some length with thermal efficiency, 
because its importance is often misunderstood. It is 
true that fuel cost is only one of many operating costs, 
and that even a 20 per cent. saving in coal on an in- 
dividual engine or a small class of engine does not 
represent very much in hard cash. For this reason, 
an almost defeatist view is sometimes taken that it is 
hardly worth aying © improve steam locomotive 
efficiency. It may conceded that the production 
of one or two special locomotives may not have much 
immediate influence on a railway company’s earnings ; 
but, as against this, if all the locomotives on the 
London Midland and Scottish Railway could be made 
to work at the efficiency of the best, provided it was 
feasible to make the necessary changes in design and in 
operating conditions, the saving would be of con- 
siderable magnitude. 

The locomotive is most efficient from an operating 
point of view when it combines maximum availability 
with minimum maintenance costs. In the first of 
these terms four conditions are included: (1) that the 
engine should be available for use, free from necessity 
for servicing, and without breakdown, for the greatest 
number of consecutive hours; (2) that the time 
required for the routine inspection and servicing, and 
the time spent in running repairs, should be a mini- 
mum; (3) that the engine should run the longest 
possible mileage between shop repairs; and (4) that 
the days spent under shop repair should be a minimum. 
Maintenance costs are dependent on the foregoing 
conditions, and are also affected by design, metal- 
lurgy, machine tools, and, above all, by organisation. 

A modern locomotive is capable of the following 
availability, provided traffic conditions permit :— 


(1) Hours of continuous running 8-10 
without taking on fuel 

(2) Days of continuous working 8 
without shed examination or 
attention 

(3) Hours required in shed for boiler 18-24 


washout, standard examina- 
tions, minor repairs 
(4) Mileage between piston and valve 
examinations at sheds 
(5) Hours required for examinations 
in item (4) 
(6) Mileage before wheels and axle- Average 70,000. 
box require attention : light Individual cases, 
repair 100,000 
(7) Mileage before boiler requires Average 150,000. 
major repair: heavy repair Individual cases, 
250,000 
(8) Days in shops for heavy repair 15 
As an example of the first two items, “ Pacific ” 
locomotives were, before the war, rostered to take the 
10.0 a.m. from Euston through to Glasgow, arriving at 
5.40 p.m., and then to return with the 10.45 p.m. the 
same day from Glasgow, through to Euston again, 
continuous runs of 7? hours and 8} hours, respectively, 
with an interval of 5 hours for train dis running 
to shed for coaling, and ash disposal. The mileage of 
the round trip was 804. Similarly, large numbers of 
engines were rostered to leave their home sheds for 
6 days to 8 days at a time, working passenger and freight 


40,000—45,000 


24-48 





trains indiscriminately and continuously, and changing 
crews at intermediate points as required. 
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Boiler washouts and firebox examinations calling for 
18 hours out of service during every 12 to 16 running 
days, in the case of modern high-pressure boilers, 
is admittedly the weak link in the steam locomotive’s 
availability. This particular point requires much | 
thought ; and although water treatment and improved 
design, material, and repair methods are each con- 
tributing to its betterment, more must yet be achieved. 
The piston and valve examination is the major routine 
reconditioning which has to be undertaken at running 
sheds. Old saturated-steam engines with slide valves 
require this service every 10,000 to 12,000 miles, while 
piston valves formerly required attention each 20,v00 
to 24,000 miles. Attention to the design and manu- 
facture of these components, coupled with improved 
lubrication and improvement of valve events to obviate 
the sucking of hot gases down the blast pipe, have 
doubled this mileage in recent years. 

Improvements in constructional materials, and in | 
workshop methods and organisation, have likewise | 
contributed to the high mileages now being obtained 
between shop repairs. In so far as the condition 
of the boiler controls heavy repairs, the quality of | 
water has a decisive influence, and justifies the large 
schemes for water softening undertaken by certain | 
companies in recent years. The number of days spent | 
in shops has been more than halved in the last ten years, | 
mainly as a result of two major steps in shop organ- | 
isation. First, boiler design has been standardised 
and a sufficient stock of spare boilers provided, so that 
an engine under repair no longer has to wait for its | 
own boiler to be put back. Second, repairs are organ- | 
ised in successive stages, bringing the engine to specialist | 
men and specialist machines at each stage of the repair. | 
As a result, only 44 per cent. of the 7,500 engines of the | 
London Midland and Scottish Railway are unavailable 
at any one time by reason of shop repairs. 

Here again, in operating (as in thermal) efficiency, 
the older designs in certain respects fall below the | 
standard of attainment of modern designs. In other | 
respects, however, they show to advantage. They are 
cheaper in first cost and are also often cheaper in 
repair costs per locomotive. The modern locomotive 
has to pay for its greatly improved performance by | 
more expensive design and construction, but per unit | 
of work done it would be found to be cheapest even 
although, per locomotive unit, it may be more expen- | 
sive. It is necessary to keep a sense of proportion in this 
matter, and if too narrow a view is taken, it is possible 
to cling over-long to old designs of low thermal efficiency | 
for the sake of low costs which are more apparent than | 
real. On the other hand, many promising designs 
intended to give improved thermal efficiency have been | 
doomed because they lagged far behind the current 
standard of reliability. It is essential for the two 
kinds of efficiency to march together; and indeed | 
operating efficiency becomes even more important in 
engines of high thermal efficiency, in order to counter- | 
act the charges on the increased capital cost. 

The engineering section of the London Midland and 
Scottish Railway Research Department have carried 
out some very interesting experiments, utilising the 
cinematograph camera to obtain pictures of certain 
phenomena, and I will here refer to the results of two 
of their investigations. The first is the result of an | 
examination made to determine the contour of a| 
carriage wheel which would prevent side oscillation | 
caused by the wheel wandering from side to side 9 
the top of the rail. A coach was fitted with a periscope 
and a light, near rail level, so that photographs of the | 
flange of the wheel and the rail head could be taken | 
when the coach was running. Tests were made wee | 
wheels turned to the standard tyre contour, coned 
to a taper of 1 in 20, and with varying contours, | 
including wheels with a cylindrical tread. Although | 
the cylindrical wheel gave the best results, when the | 
flange touched the rail it tended to stay there until | 
running through points or round a curve. This caused 
unnecessary flange wear. The result of the experiments | 
was that a tyre contour with a cone of | in 100 was| 
found to give the most satisfactory results; and was | 
adopted for all main-line stock. 

The second example was to examine the effect of 
different proportions of counterbalancing in locomotive 
driving wheels, and to find the effect of hammer blow 
at high speed. A 4-6-0 engine with 6-ft. driving 
wheels was selected and run on a track which had been 
well greased so that the wheels could be run, by | 
excessive slipping, to a speed representing 110 m.p.h. 
With the conventional proportion of reciprocating- 
weight balance of 66 per cent., the wheels lifted from 
the rail an appreciable amount. When the reciprocating 
balance weight was reduced to 30 per cent., there was 
no discernible lift when the wheels were revolving at 
high speed; but, for various reasons, 50 per cent. 
of the reciprocating masses have been balanced on this 
class of engine. 

The foregoing section of my address attempts to 
draw a picture of the position of the locomotive as 
it is in this country to-day. It is possible only to| 
dwell on the “ high lights,” and much of the detail, | 
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interesting as it is, has had to be left out. 
reached. 
long period of slow development, the steam locomotive 
has shown increasing vitality in recent years. 
development has so far held in check the general 
advance of electric and Diesel traction. 
will eventually be choice between further improvement 
in steam, or its gradual supersession by other forms 
of motive power; and in this connection exceptional 
judgment will be called for in directing the motive- 
power policy of our railways in the future. 

It is hoped that much more exact experimental data 
will be available after the war, and the problem which 


extent the cross-roads have been 


To some 
After a 


Its 


The problem | 


Fie. 14. 


ingly, the investment is authorised, the 20,000/. is | 
spent, and in due course the directors begin to inquire 
if the promised saving has been realised. Coal statistics 
on British railways are worked out on the basis of 
pounds per mile run; ‘and if, as is often the case, 
there has been in the intervening period a considerable 
variation in traffic conditions, such as a 
trade, calling for heavier train loadings, or a new 
timetable involving a general speed-up, these factors 
may increase the coal consumption per mile more 
than the locomotive improvement will reduce it. 
net result is that there is no apparent saving, as shown 
by the usual statistics ; 


revival in 


The 


and when this happens the 


reciprocating steam engine is 
work from a practical point of 





very suitable for this 
view because it provides 


this requirement without the need of transmission 


gear of any kind. 


But unless the engine is to be of 


undue size, these conditions call for full-gear working, 
in which the steam is not used expansively ; and if 
this is the normal condition, the question may be 


asked, What use is it to app 


ly improvements which 


will bring economy only when the engine is working 
expansively ? Moreover, it is possible for the addition 
of some improvements to act like new wine in old 
bottles, and cases might be cited in which new and 


improved cylinders and valve 


events May cause con- 





Route, miles 


Column 


TABLE III. DYNAMOMETER-CAR TEST RESULTS WITH VARIOUS L.M.S. RAILWAY LOCOMOTIVES. 
| Euston- ‘| Crewe- | 
Glasgow Glasgow St. Pancras-Leeds 











Engine No. 


Class 


Miles since last piston and valve examination 
Miles since last heavy repair 


Average weight of train, tons 
Average running speed, m.p.h. 


Coal consumption 
Lb. per mile 
Lb. per ton-mile (including engine) 
Lb. per drawbar h.p.-hr 
Lb. per sq. ft. grate per hr 


Water consumption 

Gal. per mile 

Lb. per drawbar h.p.-hr 
Evaporation, Ib. water per Ib. coal 



































Euston-Carlisie and return ; Euston-Glasgow, . 
- - | . and return ; 196 miles 
300 miles each way. 402 miles *"0e miles : ou nae ‘ each way. 
each way. each way. 
_ rt ye | | | 
A. B C. D. t F. G. H. | J. K. 
| | 
5917 6158 6210 6202 6225 6220 6234 5067 | 5079 
4-Cy linder 3-Cy linder 4-6-0 4-Cylinder 4-6-2 4-Cylinder 4-6-2 | 2-Cylinder 
4-6-0 “ Royal Scot " ; 6-2 | “* Turbo- ** Coronation.” _ 4-6-0 
}“Claughton”’;) Principal Express “ Princess | motive € Mixed Traffic. 
| Principal Type 1927-33 Royal”; | Built 
Express Intro- 1935. 
Type | duced Normal 14-Element | 21-Element 
} 1913-27. Low | High 1933. Light “Coronation | Maximum , Superheater; ay Ta 
Mileage. | Mileage. | Load. Scot ” Load Load, Approx. pprox. 
| | | | and Timing. a te — 
| | | | 500 Deg. F. | 5 g.F. 
} ! | - 
12,506 6,480 22,770 1,718 502 220 | 20,733 20,600 4,622 
2,506 6,480 98,977 102,915 502 29,788 |} 50,107 20,600 4,622 
347 440 440 522 | 485 232 | 331 604 292 292 
1-2 2-1 52-1 52-0 55-0 59-2 60-4 | 55-2 51-9 50-9 
46-6 37-1 | 39-3 45-0 41-6 28-2 39-2 | 68-7 49-5 43-7 
0-101 0-066 | 0-069 0-068 0-067 0-073 0-080 0-091 0-098 0-085 
5-03 3-25 | 3-50 2-98 | 2-78 3-32 3-03 3-12 3°97 3-23 
| 79-2 62-4 65-1 62-2 50-7 33-4 47-3 75-7 74-1 63-6 
| a hes —) oy ie gy: 
32-1 | 30-3 33-1 37-3 37-1 26-7 | 32-3 52-1 38-2 32-8 
34-5 26-5 29-5 24:7 24-8 31-6 25-0 24-1 30-6 24-3 
6-9 8-15 8-41 8-30 8-93 9-51 } 8-24 7-74 7°72 7-49 














arises is how these data are to be interpreted and | effectiveness of test results are sometimes questioned. | tinual trouble in bearings which were of inadequate 
applied. The first and obvious move is to review the |The testing, however, is perfectly sound, and what | size even for the original state of the engine. 


existing locomotive stock, with a view to deciding | is lacking is means of checking in service whether the | 
The | promised results are forthcoming or not. 
reason why more has not already been done in this | the question whether the wise investment o 


how far its level of efficiency can 


be raised. 


Whatever is done regarding the existing stock, 
This raises | sooner or later a choice has to be made of the form of 
f capital in| new motive power to be built in the future. 


In 


direction is that hitherto it has been difficult to justify, | motive-power improvements will not call for some | advancing from the known to the unknown, controversy 
on any reliable basis, the cost involved. A second | alteration in the basis on which annual statistics are| seems inescapable, and the claims of electrification, 


reason is that, in certain cases, operating conditions | compiled. 


Unlike electric traction, the power con-| Diesel power, and turbo-condensing steam units will 


impose a lower standard of efficiency than that obtain- | sumed with steam operation is not readily ascertainable | vigorously contest those of the normal steam loco- 
able on test. Mechanically, almost all the older types | from day to day, and some basis of ton-miles with a | motive, improved as far as it is possible to go’ The 
of engine are capable of being “tuned up” to some | factor for speed of operation seems to be needed as a| problem is an engineering one, it is true ; but to an 
extent ; and modifications to cylinders, valve events, | divisor into the total quantity of fuel consumed. 


and boilers need not be an expensive matter. 
mically, however, the alterations may not be so easy | 
Careful testing may indicate that an | engi 


to justify. 


Econo- | 


A second point concerns the conditions under which | operating problem. Dep ; r 
the engine is likely to work. There are thousands of | form in nearly all cases gives rise to increased first cost, 


nes in the country employed on shunting and short- 


alteration costing 2001. for each of 100 engines will | distance freight work, where conditions of maximum 


save 501. per annum in coal for each engine. Accord-! tractive effort at very low speed are continuous. 





| equal, if not greater, extent it is a financial and an 


|and, therefore, to increased capital charges. 


parture from the conventional 


If the 


savings due to lower fuel consumption are to remain as 


The | a net gain, some decrease in other operating costs and 





in repair costs is essential to offset the capital | 
charges. 

The mileage run thus becomes a vital factor, and this 
is limited partly by the engine’s ability to attain a 
sufficient mileage per day, and partly by operating | 
considerations allowing of that mileage being run. | 
Each locomotive available for work on the London 
Midland and Scottish Railway is called upon to run 
an average of only 100 miles per day. This is due to| 
the fact that varying density of traffic on different 
lines, and fluctuations in demand between night and 
day, mid-week, and week-end, make it difficult for 
rosters to be worked out which will enable the engines 
to run on the average more than this distance. It is | 
clear, therefore, that for many turns of duty the time 
required by steam locomotives for examinations, 
washouts, etc., is not a limitation tg the building up 
of mileage, since the mileage could not be provided 
anyway for traffic reasons—at any rate under present 
conditions. In such cases the normal steam locomotive, 
cheap in first cost, has not yet reached the limit of 
its exploitation. In the other cases, also numerous, 
where schedules call for, or can be made to call for, 
more intensive working, the more expensive Diesel or 
condensing steam units are attractive in proportion} 
as they are able to offer more continuous availability 
than the best normal steam engines. As complete elec- 
trification calls for still higher capital charges, a total 
recasting of schedules and rosters to promote intensive 
usage is necessary. 

The best normal reciprocating steam engines have 
hitherto been able to offer a steadily increasing avail- 
ability and mileage between the intervals during which 
they are stopped for repairs in the shops, and we may 
hope for further advances as a result of better axle- 
boxes, harder tyres, and improved boiler materials 
and design. The alternative forms of motive power 
can, in varying degree, exploit the possibilities of totally 
enclosed working parts running in oil, rotary instead 
of reciprocating motion, perfect balancing, rapid 
replacement of complete units, and (in special cases) 
one-man operation. A modification which has attracted 
some attention on the Continent and in America is 
the use of a number of small high-speed totally enclosed 
reciprocating units, individually geared to the driving 
axles. In such designs the limits placed by the loading 
gauge on compounding disappear, while running the 
moving parts in oil may be expected to reduce the 
incidence of repairs. It would appear, however, that 
this arrangement can effect nothing which the steam 
turbine cannot do as well or better. 

In the range where it can be bought and paid for 
by the possibility of lower operating costs per mile, 
increased thermal efficiency is the next step forward, 
to consolidate the first steps alreatly taken by pioneers 
of the various means to that end. Theoretically, the 
advances already made in other fields make a similar 
advance on the part of the locomotive overdue, but 
practically there are some very real obstacles. In 
steam propulsion, condensing is the chief of these. 
The locomotive is very restricted in this respect. 
To carry the necessary cooling water and dissipate the 
heat therefrom, or, alternatively, to provide sufficient 
surface for direct air cooling, the locomotive can offer 
a space and weight varying from that of the existing 
tender to, at the very outside, the 9 ft. by 9 ft. by 
60 ft. and 100 tons weight represented by a vehicle 
with two six-wheel bogies. This is not necessarily 
impossible and invites ingenious design; bat if the 
power required for the cooling fans is a high percentage | 
of the total power output, a good deal of the advan- | 
tage of condensing is lost. 

Higher steam pressures call for water-tube boilers, 
of which many types are applicable to the locomotive 
if oil fuel is used. The number of types, capable of | 
high capacity with small weight and space, which can 
use coal is much more restricted. The conveniences 
of using oil fuel are many, but both from economic | 
and national points of view, the use of the abundant | 
and cheap supplies of British coal is very desirable, 
and the development of a coal-fired high-pressure 
water-tube boiler weighing about 60 per cent. of the | 
weight of a locomotive-type boiler of corresponding 
output is a problem yet to be solved. 

Apart from various uncompleted or obsolete examples | 
to be found on the Continent before the outbreak of | 
war, the only really modern attempt to build a high- 
efficiency steam locomotive is the “ Steamotive” of 
the General Electric Company of America, shown in 
Fig. 14, on page 379, which embodies a water-tube 
boiler with a working pressure of 1,500 Ib. per square 
inch, and a steam temperature of 920 deg. F. The 
design employs forced circulation, high gas speeds, 
turbo“electric drive, and condensing apparatus. Results 
with this engine will be awaited with interest, as 
offering a lead to our own future development. It has, 
however, the drawback (from the point of view of this 
country) of using oil fuel, and the same, of course, 
may be said of the highly developed Diesel-electric 
express passenger engines which are now obtaining 
such a vogue in America. 
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*“* ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


sir number of views given in the Specification 
in each case; where none is mentioned, the | 


Specification is not illustrated. 
Where inventions are communicated 
Names, etc., 


Copecs of 
Cc. 


from abroad, the 
of the Communicators are given in ttalics. } 

Specifications may be obtained at the Patent 

Sales ranch, 25, Southampton Buildings, 
ne, Ww... 2., price 1s. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is, in each case, given er the 
abstract, unless the Patent has been sealed, 
word “ Sealed" is appended. aad 


| Any person may, al any time ane too maaie bem the 


y ° 

date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of | 
opposition to the grant of a Patent on any of the | 
grounds mentioned in the Acis. 


ELECTRICAL APPARATUS. 


537,636. Joint Box for Electric Cables. Callender’s 
Cable and Construction Company, Limited, of London, 
F. Moor and F. C. Hogg of London. (3 Figs.) March 8, 
1940.—The box permits jointing of cables without dis- 
mantling the fittings, and the various parts of the box 
can be readily assembled. The box is relatively long 
and narrow and consists of an upper and a lower portion 
bolted together. The box has cable entries for four 
cables, two at each end. The usual cover 6 fits over the 
upper portion. The box contains a series of cable 
fittings 7 and "bus bars 8, the former being along the sides 
of the box and the latter down the centre. The fittings 
and “bus bars are bridged by fuses or links. The lower 


Fig.1. 
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portion of the box has a base into which are screwed 
a number of metal pillars 10 in two rows along the box. 
To the upper ends of these pillars are fixed insulating 


blocks 11 which carry the cable fittings and the "bus bars. | 


The fittings 7 consist of metal strips the lower ends of 


which are bent to form sockets for the conductors, while, 
the upper ends project above the blocks 11 and are | 


twisted through 90 deg. to form contact blades for the | 
fuses orlinks. The fittings are firmly bolted in position. 
the flat portions fitting closely in recesses in the sides 
of the insulating blocks 11. 
in the usual manner and are supported between the 
insulating blocks 11 in slots along the inner sides of the 
blocks. Notches in the "bus bars lock them in position 
on the blocks. (Accepted June 30, 1941.) 


HYDRAULIC APPARATUS. 


538,043. Hydraulic Coupling. H. Sinclair, of London. 


(9 Figs.) April 17, 1940.—The coupling is designed to 
have a low slip at normal running speeds, even under high 
torques, and also a low drag torque when the runner is 
stalled. Thirdly, the coupling is designed to exhibit 


the important characteristic that once the runner has | 


begun to rotate when being accelerated from rest against 
the load, the slip shall decrease rapidly, particularly 
when transmitting the torque of, say, a car engine at 


| full throttle in the most frequently used part of the full- 


torque acceleration range, which ordinarily extends from 


| about 900 to 1,800 r.p.m. of the engine. The impeller 10 


is mounted on the driving shaft 11 by means of a spigot 
and a flexible diaphragm 13. The runner 14 forms, with 
the impeller, an annular working circuit having a smoothly 
curved profile. In the example shown the outer 
profile diameter D* is 12-75 in. and the inner profile 
diameter D* is 3-95 in. The impeller has forty-eight 
vanes, one full-length vane 15 alternating with two short 
vanes 16, and the runner 14 has forty-five vanes with the 
same alternation of one long and two short vanes. A 
rotary casing 19 is bolted to the periphery of the impeller 
and covers the back of the runner, leaving a reservoir 22 
at the back of the runner having a capacity of about 
one-fifth that of the working circuit. The latter com- 
municates with the reservoir through the gap between the 
peripheries of the impeller and the runner. The deflector 
in the working circuit consists of a flat annular baffle 34 
fixed between the runner and the flange on the driven 
shaft to which the runner is bolted. The baffle shown 


The "bus bars 8 are nested | 


—= 
5 times 
| the inner profile diameter, which is the least diameter of 

| the annular working circuit. The baffle size, with 
circuit having the proportions shown, may range trom 
|} 1-3 to 1-8, the optimum being between 1-5 and 1-6, 


y 
is a “1-5 baffle,” its external diameter being 1- 


Drawings | 


ak 


This construction has an improved slip characteristic ip 
the full-torque acceleration range as compared with 
known couplings, not only when the coupling has a 
normal oil content, but particularly when the filling is 
considerably reduced. (Accepted July 17, 1941.) 


MOTOR VEHICLES. 


537,448. Producer-Gas Cleaner for Vehicles. Vauxhall 
Motors, Limited, of Luton, and D. B. Foster, of Harpenden, 
(1 Fig.) March 19, 1940. The invention is an electro. 
static cleaner for producer gas supplied to internal com- 
bustion engines. The vehicle battery is connected to 
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(537,446) 


the primary winding P of a transformer through the 
contacts of an interrupter I which is operated by the 
magnetic field of the transformer iteelf. In circuit with 
the secondary winding Sis a rectifier of the thermionic 
| type and the two leads of the high-tension circuit are 
| connected to the electrodes of the electrostatic cleaner C 
( Accepted June 23, 1941.) 


MISCELLANEOUS. 


537,697. Overload Clutch for Time-Lag Mechanisms. 
Rotherham and Sons, Limited, of Coventry, and S. E. 
Litchfield, of Coventry. (2 Figs.) March 2, 1940.—The 
invention is a time-lag device consisting of a driving rack 
or gear wheel which drives an escapement through a 
| train of gearing. It is sometimes essential that sub- 
stantially instantaneous operation should be given in 
| the case of a pre-determined overload, and a compact 
slipping clutch is therefore included in the gear train. 
The casing supporte a driving rack 12 which meshes with 
a pinion 13. The clutch is interposed between the 
Pinion 13 and a gear 14 of a train which terminates with 


an escapement 17, 18. The gear wheel 14 is recessed on 
that face which is frictionally engaged by the freely- 
mounted disc 19 of the clutch (Fig. 2), the latter and 
the presser plate 20 being mounted substantially in the 
recess. The spindle is fast with the gear wheel and the 
presser plate is pressed axially by a shoulder 23 on the 
spindle when a nut 24 is tightened on the spindle at the 
other side of the gear wheel. The nut is mounted in a 
hub portion 26 formed integrally with the gear wheel 
|} and journalled in the casing, so that the nut will be 
| accessible for adjustment from outside. The presser 
plate is driven by a pair of pawls 27 which engage the 
teeth of a ratchet wheel fast with the pinon 13. On the 
| return movement of the rack the pawils slip idly past the 
| ratchet teeth. (Accepted July 2, 1941.) 











